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DETAILED ACTION 

Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 

U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b). by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claims 9-1 3, 20-22, 24, 27, 30, 31 , 33 and 36 are rejected under 35 
U.S.C. 102(e) as being anticipated by Sato (US PAT. 6,563,678). 

Sato teaches a process of forming a thin film magnetic head comprising 
steps of: depositing a shield layer (20) as shown in Fig. 14; etching a recessed 
portion (20a) in an upper surface of the shield layer, the recessed portion of the 
shield layer defining a protruding portion of the shield layer as shown in Fig. 15; 
depositing a first gap layer (38) on top of the recessed portion of the shield layer 
as shown in Fig. 16; depositing a second gap layer (21 ) on top of the first gap 
layer and the protruding portion of the shield layer; positioning an MR sensor (23) 
on top of the second gap layer in vertical alignment with the protmding portion of 
the shield layer; positioning first and second lead layers (25) on top of the second 
gap layer, the first and second lead layers being connected to the MR sensor as 
shown in Fig. 17; and depositing a third gap layer (26) on top of the second gap 
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layer, the MR sensor, and the first and second lead layers as shown in Fig. 5 
(see also col. 13, line 21 to col. 16). 

As per claim 10 the first gap layer includes an upper surface substantially 
level with an upper surface of the protruding portion of the shield layer as shown 
in Figs. 16 and 17. 

As per claim 1 1 an upper surface of the second gap layer is planar as 
shown in Fig. 17. 

As per claims 12, 27 and 36 a combined thickness of the first gap layer, 
second gap layer, and third gap layer is thinner adjacent to the MR sensor and 
the protruding portion of the shield layer than the recessed portion of the shield 
layer as shown in Fig. 5. Also, as per claims 27 and 36, the second gap layer is 
provided for insulating between the lead layer and the shield layer (see also col. 
14, line 62 to col. 15, line 4). 

As per claim 13 the recessed portion of the shield layer Is etched utilizing 
ion milling (see col. 13, line 24). 

As per claims 21, 22, 30 and 31 the first, second and third gap layers are 
formed of alumina or aluminum oxide (see col. 1 1 , lines 29-32). 

As per claims 24 and 33 a size of the protruding portion of the shield layer 
is larger than a size of MR sensor as shown in Fig. 5. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was niade to a person having ordinary skill In the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato in view of Sasaki (US PAT. 6.729,012). 

Sato teaches all of the limitations as set forth above including ion milling 
process for etching the shield layer. However, Sato does not teach RIE process 
for etching the shield layer. Sasaki teaches a process of forming a thin film 
magnetic head including a process of etching the shield layer (3) with RIE in 
order to remove effectively a selective portion of the shield layer (see also col. 
16. lines 31-35). Therefore, it would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to modify a process for 
etching the shield layer of Sato by RIE as taught by Sasaki in order to remove 
effectively a selective portion of the shield layer. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato in view of Yazawa et ai. (US PAT. 6,751 .071 ). 

Sato teaches all of the limitations as set forth above including ion milling 
process for etching the shield layer. However, Sato does not teach wet etching 
process for etching the shield layer. Yazawa et al. teaches a process of forming a 
thin film magnetic head including a process of etching the shield layer (7b) with 
wet etching in order to Improve etching controllability (see also col. 12, lines 45- 
58). Therefore, it would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to modify a process for etching the shield 
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layer of Sato by wet etching as taught by Yazawa et al. in order to inriprove 
etching controllability. 

6. Claims 23 and 32 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Sato in view of Sasaki (US PAT. 6,598,289). 

Sato teaches all of the limitations as set forth above. However, Sato does 
not teach CMP process for flattening an upper surface of the first gap layer. 
Sasaki teaches a process of forming a thin film magnetic head including a 
process of polishing an upper surface of the gap layer with CMP process for the 
purpose of flattening the upper surface of the gap layer effectively (see also col. 
5, lines 32-37). Therefore, it would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to modify a process for 
forming substantially level for the upper surface of the first gap layer of Sato by 
CMP process as taught by Sasaki for the purpose of flattening the upper surface 
of the gap layer effectively. 

7. Claims 25, 26, 28, 29, 34, 35, 37 and 38 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Sato. 

Sato teaches all of the limitations as set forth above including the MR 
sensor fomned of multilayer including ferromagnetic material. One of ordinary skill 
in the art would have expected Applicant's invention to perform equally well with 
the ferromagnetic material of Sato because the Ni-Fe as recited in the claimed 
invention would perfonn equally well with the fenromagnetic material in Sato. 
Therefore, it would have been an obvious matter of design choice to modify the 
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ferromagnetic material of Sato to obtain the invention as specified in claims 25 
and 34. 

Also, Sato does not teach the electrode layer made of copper. Even 
though the electrode layer of Sato is not specified, one of ordinary skill in the art 
would have expected Applicant's invention to perfomi equally well with the 
electrical material of Sato because the copper as recited in the claimed Invention 
would perform equally well with the electrical material in Sato. Therefore, it would 
have been an obvious matter of design choice to modify the electrical material of 
Sato to obtain the invention as specified in claims 26 and 35. 

Sato also teaches all of the limitations as set forth above including forming 
the second gap layer on the first gap layer and the protruding portion of the 
shield layer. According to Fig. 17, the second gap layer is planar. Even though 
Sato does not describe for forming the planar second gap layer in order to avoid 
detrimental ramification of reflective notching and the swing curve effect (as per 
claims 28, 29, 37 and 38), applicant has not disclosed that the planar second gap 
layer as recited in the claimed invention provides an advantage, is used for a 
particular purpose, or solves a stated problem. Therefore, it would have been 
obvious at the time the invention was made to a person having ordinary skill in 
the art to have provided the planar second gap layer of Sato capable of avoiding 
detrimental ramification of reflective notching and the swing curve effect. 
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Conclusion 



8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Paul D Kim whose telephone number is 703- 
308-8356. The examiner can nomnally be reached on Tuesday-Friday between 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Peter Vo can be reached on 703-308-1789. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Infonnation regarding the status of an application may be obtained from 
the Patent Application Infonmation Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more infomiation about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 
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element P1 and top pole element P2 respectively have back layer parts placed in 
the back area and the back layer parts of the pole elements are magnetically 
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[|«*«1 91 HUiaABST'tfOdE-'-vyrG£0;g$*<g?' 

frieABst'^oKFiaiusffis^^PTi bco«$*<. n 
nmz2. osX'$)^zti^Witth,nmi7i,z 



tlf^RiH2 0] H5ia=^'-vyrG<7)ft$g*\ 0. lum. 
t-hO. 1 umtX'(r)mW\^zhhZhi1^Wit-th, 
1 9 tCldiflWM R^-^'^'y K. 

[ia^2 1 3 Huieii2i^-/PKis2*<. miassaffi 

«g«PT 1 atCjfl^T, tIJiemSffi«S»PTl b5r 
^tf^tSr^SiSttl., 19*3^2 Otziefit<7)MR^-&'v 
•yH. 

[ig*«2 2 3 filEMRIfliXO'^ y VtK 
Mie® 2 H« s 2 {cjDiTI^ 1 v-;!^ vm S 1 

10 

w^ii'-)vms\tm^2i^-)VYms2t<m 

l,zmi\.f^m 1 A- -y rmo 1 J:t/m2 ^ V y 7-JiG 

2i:, 

iHiei^ 1 ^ A- y ri G 1 i: HUffill 2 ^-v -y G 2 1 W 
S|{cSl5inA:MR«^i:^*tf::i:^!t#mttl), 19* 

IH2 lCiB®OMR1S^'v.-y F. 

j\^'Jy^f^i,zm*)iWhtLfz. m:^T^x^'i:^^-t 
ia^r-f;<^(cMt-C^W«tcMRli-&'s-yH$: 

s^^-n-Ttf!)*?). ^y-^r^-kts. j^^y-yy^^mzm 

#(t^.nfc5^#Kt ^-^tf, M*II2 2K^OMR 

[i«*Ji2 4 3 fri£mffi*!SS^PT2AqaffiSS^PT 

2afcJ:t^'PT2b*-t-;^iL. BiiailffiSSS3BPT2 atJ 
J;tJf P T 2 b O-etl-etlA^ ^1)^ C7)1T-J)S ^ t S'lta 

fc-r^. ia*ii2 2tciaiJic7)MRS^'^.-yK. 

[ii*JS2 5 3 mffi^^^PT 1 bfcJ:y^PT2«-!-#i 

30 ^tii}mifmtm2&m.t^^th.mmmmPT 

la. PTl bi5j:t/PT2t. 

1ifieatBi3iHS*PT 1 a$:irtfl^2i^-;PHlS2 5r-t' 

tfMRflElX'9'N-yKfc 

frieMfflSSPTi b*\ Htiieig2^-;wKis2fc 
BiiieiKffiJS^^pT 1 b}3j;i>'PT2<o-e-ix-fa<omi 

PTl bfcJ:tJfPT2c7)-eiX'fnc7)m2giM**, 1121 

40 miimii5ii/m2ff)mwMi3K abst-. mr«^^ 

■y KiT) h 7 y ;7*g5rB^-ri.!Eilw/-itt5i^(CilRILT 
B*>ixl.Ch^mJ:t-|.MR1t^^/K. 
im^m 2 6 3 H?ia^ 2 V— KH S 2 3b\ filSKSSSS 
mmPT 1 a{CjntT . MISK^lg^^PT 1 b i'k 

fiieffi«s^PT2*^. n.-mxhh^Lt^^Wz-t 

h , 2 5 (liailiiDM R^^'s -y K . 

[iS*II2 7 3 IfrieA B St'<?)^+ •yTG£?):S$*'' gX- 

50 i^=^-V y7'G<7);g$gA^ 0. lAtinA^fbO. 7/L<m^ 
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fi id A B s X'cnmiimM^m P T 1 b ioft $ , 0 . 

h « mm 2 6 izwmu rs-^'^ h . 

[I3*ia2 8] xT-'^T'jy^^ (ABS) iO;^o 
t. ifi£ABSA>^>'N'7i7 • ^-vyr^TjitA', ISa'-/ 
Kl S 2 i: $-ffM-tl./v:*^ii'-^:< 1 1 1 otoKttl 

luieABstfiiEoxo-h • vK)V}i(omzm(/, ^ 

■V 7r$:-t-a6t luieA B S*>f>|!^le>'^'•y ^ ■ ^> -y rsi 

p T 2 wiuie^ 1 is J: y i^ 2 (r>m.mmzn ix^ 

^mas^-tir^ixsm 1 tJ it^Sg 2c7)SaiBIS$-W-r 

i.iKffi^s*pTi bfc, mmmmmPTiabiz, & 

WiP 1 Sr?gj£-r'i.^wi^, liiiafiMiSSS5gPT2W#|ffl 
iB±t'MfflKffiM-Pl$-SKraO^<^tf), a^^^i 

^tifzmmmmmmm p t 2 coraist^^ Lxftjs*? r . 

mii£JSffi>^P 1 (DMm^<7)m.msm»izi!f^j:< 1 1) 1 o 
T'Jy^ (ABS) tii-oT^^J-e^jtcH^ixSHSii 

[11^312 9 ) mimwiP 1 <?)*H^«oaffisiig?^t 

«f-?.Xr-y7*i:. 

m^^iit:mimmii^mPT2i3<. friBSfisn-pico 

5: [6]ft I. XT -y r<7)fzi!bcr)-7X9 tLXm<Zt^<X-^ 

&xoiz, m^^ixtztusmm^^mpT 2 1 ^<r>^m 

9Hzmtx^ vrt^^ts. mm2Si,zim<r)-}i 

umms 0 1 nfriEt a 1 o<?)®ttS2r*fi«-f i.xf--y 
r£7)frc, 85ie;s^piio*B^i^jg«gi5i)-Sr;!?A' 

-t'l.;t;y>frE'>^< 1 1 1 oOffittJlcOit^A' -yT 

mi^-^j:< 1 1 1 o^?)^ jJ->' • b'-ASrr6){t&X-r yr 
1)5iMfrP liO*ffl^i^{affi^g|5^t^7)-y • t 
-l^ir^if^mz. ^^'-V-yriGt^ Jfy • f-A$:|6j 

frie^^'S:< 1 1 1 oc7)^;i-y • t'-AS-Kn{tl.Xr yT 

*\ iiyiS^> yriGlcSffiJSSSPT 1 bfcitf PT 
2 cTJSg 1 i> J: IXSS 2 c?)SiIllM t f n-f^T-fiS^-lt $ ix 



4) !Nf^T7-2625 1 9 

6 

I fcJ:C^IS2iOSEfflMi&iSttSC:i: Sr^t-ri. 

il?^iB2 8iciesj!7)^ra. 

Itmrns 1 } friei ^ l-PCOKttlSrJtffit^xr-y 

®GS:Jjtfflt4XryrS:-t;^, 

Mie^^ yriGSrtSmt-SXT yr**, ABSTO. 

10 Buifi A B s x-mtmrnmrnp rihco^^ijK 
wtc2. 0 gx'hi:zti:nmbtm^28iz^m 

imms 2 ] mie^-^:< 1 1 1 o^O-f ^ry • t'-A$r 
[fi](tl>Xf -yr*s. M^-COn&dX'S^-cn-i ■ t- 

i,zBm<7)iim. 

r&IttSXr yT***. miiiXlfm2<n^:^y ■ h'-A$: 
r6|(tl)XT-y7*2:-i-;^^, 
20 ^l'f;tv • b'-A*>\ 0* <^<60' <:0KHl*5<0ft 

m2^:^y ■ \^~J*i}K 60* <(9<85' c7)iBHi*|<0 

[m»m3 4]mii^i^^y-^'-^t\ 20- <e 
<4o- <r)^mmnnLex'hhzh^'mLtth. m 

iiM3 5 3 miasg 1 'f • t--ju*\ mm^zs 
iti»ti.x-fvr*^ mmmPT 2<r>m^^m^^-^. 

fJieaSSg^PT 2 5-Jtai-l. Xr •y7'*s. ffiB'>^ 
<it>l'?<7)^7ry • h'-/>S:f6]Jt'&XT-yr{;:ioX 
?l ^ fi^ § ixl.friSllffia^« P T 2 cons OM^^TJ) 
SitJpa^ Srfl-^SKSJBIPT 2 Srtfl«^I.XT>y7- 

[ifl*Ji3 7 ] mria^^^< h i. 1 oc7)^ Tfy • t'-i.$r 
40 [filftSXf -yriOfft. a^§ii;tifElSffi«SmPT 

2 1 ^cr)Mm±mmt mta^^tmimiiA b s 

hOXn-h • UK;UtCD^(0'?:^9MzmLX, Mi 
HSM" P 2 ii<73±t'IIK6^t: 0 X D- h • A' ••/ 

• ^^■•^rh<n^\,z-77.9^vmthXT"^'ri^ 

[if *JI3 8 ] m^^ti:< t L 1 OiO^ • t'-A5- 
|6](tl)Xf •yr*^. #.-c7)ftJi^t'iji-c^W • f- 

Maft^-^^i, 0- <^<6 0° cr,mSi^^Thl:.i:i: 
50 it^Sihtl. , IS«3S3 7Hia®iOS-£, 
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0' cnn&ex'k^. 10 

ij^-v V ri G ^ ttm-ri> ;^ r -y 7'*\ ^'-v •/ r o 1 15 

miA B st'ioisejss^p T 1 bco^^i^K mnmz 20 
2. 0g-C'J>-5.itlr*#©tt'&iS5Ria4 0(cteai«:^ 

intm 2 ] fiie^ 1 iixifm2n^ ■ t-A 

[fl!^JS4 3 ] IjiffEIg 1 tiXVm2<n^ ay ■ b'-A 

insmA 4 ] »>^:< t h 1 -yn^^y ■ 

|6]ftS:^T-yTA*. 'fJi-y- b'-A- SiJ^Z-f-^y 30 

Jt^ja(w-<3r> • b'-A*r6iftT^-^i)iat, iJieicSfr 

mU^-t£<hh\r><r)4:^y ■ b'-A5rrS)itl)Xr yr 

*<. miim!mmnPT2<r>m^^m2umm-^-^h 

[i«*Jl4 6 ] M RmM'O'^ v K ttfji;^*^ y h* t Sr^ 50 



W^T7-2625 19 

8 

2. tmiiii.U^2<ni^-iVYmsiiiXx/S2(nn 

IZmthtcm 1 iiXl/f^2ff)^^ yrMG 1 fcit^G 

i/G2ff)mizmtiifzMRm'f-i'HL. Hiite*ji^^-y 

K^^, XT • '<.7'J>'^ (ABS) *-'4>''s'-y^' ■ df-v 
•yrttW, KA'.y . df^ -yrSr-ttrSffifrP 1 1 

inm)^p 2 1 iM«^p 1 i}\ t^2'^-iivm 
-h ■ uKub^fSiizmx/^mmismmPT i afixtf 

PTlbSrWt. Blii2lM»VP2*\ HulfiABStME 
o;^n-b • \y<)\^b<^mi>zmv^im^!^*.PT2i 
iSL. ml2ffi€iSSS*PTl b*^ Huiem2>— /l-H^ 

s 2 . Kiiajsffifrp 1 hxi/mimmm^PTi aiz 

H5ieBffi3SS*PT 1 afcilXPT 1 b$r-if;^i, ^-fr-/ 

mtti. iiissmmmPT2. nme^^-yrsG^j: 

?/B?iefiffiss^*pT 1 b(7)^ii-eii*\ 1^ 1 iv^s^ 

2oSEfflyMS:*L, m[iMi«SSPT2. ME^t 
•yriGfc J:tWffi«SJaS«P T 1 b<^» 1 SElfflU 

*\ ^ 1 fiii:ffii*it' L-c fc 0 . ME?affiffis*p t 

2 , ME^ -v -y G J; l>'fiie®ffiffiSlg P T 1 b CO 

m 2 m.&mi)K m 2 mrnm-m, txts'o. iina^ 
iiixr/m2(r)mm¥. fneABS(=«LtSiiT*> 

ABsx'K^^zmmLXhO. 

( 1 ) mlEMRKIXO'^-y H<^H!ffei^2->-;l'KlS 2 

( 2 ) frlEA B S t 0 Xn- b • U-'<L;l/t coralO^BS 
mlEOxo-b • UKii'b^^-/:^ ■ ^ 
^ ^yrb<r)Wi)<-/'?mb ^■^•^himiM.WyP 1 b 

■kJ&m-hfzlh\,Z. mi)'^->'? ■ ^\-n'^-^yi-Wi.A 

siriEABs*><j>iiffiEo;^o-h • \^Kj\^tx\ mss^i 

iBttliO±C^+ ■yrmGi:fmth:^-r yrb . 

mum iiiXi/m2<Dmmmm^^ttm^wzmii 
mmmmPT2i:-^tm^'mwiP2imm'ifz 
ftriem 1 wmco^x-msi^^- yrMG<r)±izm2 

miitmmwmPT 2 comm^x-mm 1 mmiz^ 

Xi:mit:if>(r)-?Xi^bLxmm&^^PT2i: 

ffiffl LT . friEJSiifr p 1 (7)^m^<r)mmm^^<7)hh 
mmmmmm 1 sttJit', iwe a b s ^zmnmz^n 
xmamMi^wm p t 2 com 1 o'ss 2 c^iiM t l 

mtXT yrti-^^. mMmzXoX. Stt<7)'< 



08/24/2004, EAST Version: 1.4.1 



9 

t, HuieABSiHuiaOXD-h • U-'</ki:C7)fSltfO, f) 

ii:fflM*\ IS 1 Sl[ffll*lT'{ig-^§ii, MfiBSSSSP 
Tl bi3j:lXPT2<0Sg2illS*^ |g2Slffirt-C'li^ 
mieSS 1 fcJ:ym2iOSiIffi*\ fiieA B S 

(tS«fl4 7 ] B>)fe^-^< 1 1 1 oio^ ^fy ■ h'-ASr 
A5:l6)(ti.Hii(;HuE^-vyrJiGt^5ry • f-A|r[6l 

!!)\ mlSJSffi^S^PTi bfcJ;lfPT2«^liiJ;lA' 
1^2 wSitMai='?-*i-f*i.ffia-^$^i*SS 1 isitXIS 

\m.-^A 8 ] b5I£^-=5:< 1 1 1 OiO-^ ^> • h'-Air 

frifilSl -fTTV • t'-A*i. 2 0' <6'<4 0' OIeB 
mfam2>f7ry • h'-A*\ 6 5* <(9<8 5* COIEH 

|6lttl.:^r-yr*^ fl!rEilffi4!8^«PT2c^Ji$Sr^' 

luieis^^^p T 2 &jB)S-r^;ti6mait«^iftat 
PT 2 oi|[$i7)«i!'^t-$)i.iiiDjf $ $:*tsfrieaisiffi 

friaSgli5J:l^m2<0'f?)-> • h'-AS:[6|{tSxf yr 

(r>mz , H^^fx^cfiiaiatffia^fRPT 2 i:'eio#(B!iffl 

±<7)|Ei^2rlltll$-ti:l.-^>f-frEA B S t Meoxa- h 

[11*55 0 1 iiiris='f^ yrmGmmt&XTyy 

friS=^r A- ■/ TG (^Buie A B S T-<7):1 $ g ?r t ^>-r 

frfEA B s •C'<7)iufaiiaiffi«S-^ prihco^^^^, o . 



(6) t#l^¥7-2 625 1 9 

1 0 

[ i|}*5 5 2 ] y rBG Srifeaf S y r 

0. l;Liin*>^>0. 7;umi:T'cOiEffll*IiO;?$gS' 

mimmmmmPT2i:tmti>XT-yrii)<. mum 
mit $ ^ ^-r^mmmm p t 2 srttflrri. 

•yrSr*;^, 

?:*-ri.'<T;^:^/l'5:ISftSXr-yrSr*;^> 
miimihiiirm2er)^:^> ■ t'-A$rl«0{-t'?.XT-y7* 
ir5f£effi«S3RPT2«JBi|E;S**5;2/xmjt:j/-$if- 

20 T>yrt. HaiSmiiK11iifcJ:t/-?-W±tift«Sfi/cig 
XT -y r fe Sr-^tf^ t ^^ffli: -ri. . 11^ 5 2 tlE«J 

im^m 5 4 3 friasg i niix/m 2<o^^y- b-A 
3&»\ mmzmihtihzb^msit-ri. mmssiz 

[IBSflS 5] fIi£SglfeJ:Ufm2tO-<^y • b'-A 

30 mmm. 
[000 n 

^^■rmmi^msMm (mr) ^-y nt . ^mm 

ij&t^zmti>. 

(00023 

[fi!3i5<?)S»3 lai^T-fx^igiii^g'cti. nrnx-m 

[00033 fi)M^«aA'^-y Kti. S^^fflSfS^t 

t:i^tff)X'mti<. mmmM*)^-v¥ii, mm 

f)<M^^<DX'mtivK mmm.^-/Yii. mmwx- 
tj)i>. ^t^t^j:mmmmim^^x, -t^s y^' 

{c|[i|;?i'^tti> (dice) ztm-^h. 

(0004 3 jWM»a^^ y Ktcti, JSft«fl«0?S)i 
50 ( rij ) A'^>jgfi£$ix§igffiJtPli5J:y'lIffi)T-P2 
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1 1 

h (throat height) j t^--t^^&^W:^^iki^t 

T'jy/ffl ( ""ABSj ) fc, iSSfrP IfcitJflSSn- 
P 2*'miSil=¥'i' y rtlR^-fS 0 AD- h • ys^ h 
• P'v^l' ( roAo-h • K/Pj ) tcoraltiig^^l 
^. i^lKia^S)i;^'^-yHtct, ABStO;^n-h- 

[00051 ffiffiSSeli, Sji;^^-y HWi£ffiM-P 1 j; 
tATH«i>tP 2<0ffi:g-C'*)« . ilJffi^tP 1 J:t;nS«ifr P 

J6^^?ip|«ofii'^S-CJ)l.^>-/ri (G) \,zl 
'>X'Tsn.^Kh. ]Mfl&frP2coiatffiffli, ?a3RSrl8§i!K 

{is JKSfrP 1 <7)ffifiiffic7)1a J: 0 taST'J)!. . L*> 20 

[0006] -rv x;'£7)m{4i^ffi«j,;^c otieii^fii, 
'yH*f, T^;^^«®wJ:»)«<'^h7-7^'{=J:0^«o 

^xsimx'h^. ^^yr^mtotzbizx^x, h 

v I*ic0h' -y h S?)S*>'S^ S . L*> L , ^> -y T^RcO 30 
Wm,<r^^(nmm& (flux intensity) CO^ 

*«-f^ X9iz§mtlT—!^ • h 5 7 :?<^aS:«^tC 

ii*^ r>,7.^;j;ft.f yf-j TTP I J T'*!.. 

i^^-r&^ y \'^m^¥i^tZ}:.iZii'>X^if>(>1x&. 

ffiS. ^c^i-a^'v-yKO rv^-y^'lij tft^tl.. 

[00 071 MRisaxo'^-y KWi, m^-fhm^r^ 
x9i)'hcnim.mmiz!mixmKmi)mt-rmfs.& 40 

(MR) mmij^mm^tii. z(Dm^&mm^m^ 
tm.m.&ii. mm.tnmmcDi&tA(omuzitmix 

^iti)<mMm^ (^m^ti^mmmmz t'tm 

b'mizm.M.iri Mzmrs^, ^x\>^6. T ix^mmmm 

tMz. mM.mwmizmmmmi!^imt^. m 
fmiKwrnii. yT (im) mo 1 tm^-c -yr 
mGiizmthfzmfmx'h^. zh^ii. jsv-zuk 
mx'hhmii^-ji^YMs 1 tmi^-ii-Ymx'h^^2 50 



#^•¥■7-26 25 1 9 

1 2 

h. 

[0 0 08] fti6iOSt*r«Ojt^(Cj:-oT, MRtg-^ (me 
rged) A>.y H*«t>'c4.$^l/C. MRIg-^'S y KT'ti. M 

Rmm^y }^tm&^^-y \'^m'^hitxmmt 

^•y Hc7)J^ffi;^P 1 t lXi^^tlZtl,zX':>xmsS.^ 

i}Hzmixis\^miii:^-rh. wR^^^^-y h-c-**, m 

RStKD'\ y \^(r>m2 v—zUKlS 2*\ m&^^-y H 
60S&>tP 1 i:LTtj»#. ^ntci-^TS^i&^r-yr 

SO'? {w$!Bit*%^tc*f ixumxr -y rmmti 

X'^hztx-hh. 

[0009] L*»L, w^(r>}ARm^'^-v 

im^zli-^j: 0 o-t^ H 7 > i^W^'i 1 1. . C 
OSaWi. ]IffifrP2*><c>IKffi>%-Pl<7), P2lwJ:^T 

^mmmL, Ltat^-yx. vy'y9mm.<^±mi¥m. 

^a^flTt h 5 y 7 M R^^t:: J: oTg^Affi-g.B^t 
{±, ^R^mcO^^yhy y^i'&.m^'^M^^Z^sh. t 
^:i5*>, MRS**«, Sii]R')*«0h9-y^'O*'6*»'?.«l 

•y^'Oic8#tT)^Lift*^|). 

[00 1 03 ^'^•y YXM. mammik P T 1 ^ J: 

ojaa+tclMffiJiSSIRPT 2 1 J: oT^ll^ffii 

T ^'>^'hr6l I' COT— J < , C i7)-r- A-c7)#Jt?i; 

[00 11] MR^-g-'X y FS:$!S3t-ri)^cy)<^*:^ra-C' 
ii, ||2i^-/UKlS2iO±C=sf-v yrJi5-itaL/iSS 
^Vy7'lc7)±(CTBeffiffi®5gPT2 2:lt»-ri.. 
iI©®J|gSSPT2li. ythVi^xV ■ vv-hJhn 
tti-z\tA • h'-i» • 5 'J y^^fOV^-fflM^ioT 
ffi^T^I.. lUI®J[8^^PT2(?)i|@{i, S^iiini. 
h 5 y :7 (?)i|g i:mm- h fcMZ . 5 m mU^zm < Utl 
tlh, L*>L. C<?3MRifflX'3'v-y KOS^2i^->Uh"Ji 



08/24/2004, EAST Version: 1.4.1 



13 

lS2li. ]HSffi^S^PT2cOfiS(c(a-l^-ti-$ft/c 
fflJM$r^tl.^i:*»'SiLo{i-fT'J>l.. U't. 

[0012] M RISE'S -y HiO-t^ 'J y^J^MlZ^ 

timmmni-yi}!. IS2>— ;^^'«s2w±w*^^s8 
^(Ti^ififi, mmpinmrnm^^x-f)'^, mmm 

PT 1 b*«. »ffi«^«PT 1 atfO±-C"<TX^';W (pe 
destal) ?rffMt-&. ^(n^k. fiffiSSe P T 1 b 

^^yrmiB^t. •f-<7)^>7r«co±ciati>i-P2 
(^]iffi«gJias5gPT2$-j»«-fs, CKoiKffiJisieiUi. 

( 1 ) ythi^'j^h ■ '7x^y:/tnmimmLxm^ 

P T 1 b t lUSffiiSSlg P T 2 tfO-eix-f iX$: 7 U— 
l^i^-^^^^tK (2) Ilfli;^-P2<?)3-?E1SS:-?X 
4r>^^L. ]I«ffi3gS«PT2i:fiBEffi«SPTlbCOiai 

T2t mm^n p t i b (7)§mi&m-^'^-th z t f^m 

mrnxi}<±tii}^hx'ht, Mty- t-A- 
ycr>m^, i')yymmm.mmm^^zPT2Hzm 

StL, -?-<7)T<^®@ffilPTlbc7)v-vH-^y^^$:?l 

^^m^-t^mzh^thmMLX'hhtiK Tifflconsaig 

IPTl bc7)5'f.[tn#f- ''N-«)t$-tfc^>t. v'-vK- 

5j->- • \i-i.mmznLxhi>nmzmhzt{z^ 

Wi^^-thm?>-t<^j:^riXtfz, CiltioT. iS^O- 

X'. zffymMizx-ixmmmmimzbiiT^^j: 

[00 131 

Yy^T^yy {s\ dewri ti ng ) ^ WL'hit-ft t^isbl.zm 

w.izB.m-^'^^titz&Mm^tmmm'^y FSrti 



(8) *#(S^7-262519 

1 4 

[00 14] :^micOi>o l^cOS^ii. :^VVvv9 

[00 15] wm<r>{>o i-:>cogW(i, -fco+^ossm 
fiJiiS^O^-;UHt UT®^, ^if^:^7b7-y^'tt 
figSrfrt-SSas^^'^ y HOarffi^t UTt>S»<352 j^- 
;PKeS2S:W-r2.MR|g^'^-y H^^et-fSCl tT'*) 
I.. 

10 [00 1 6] *?|B^<7){,a locOgWti, IS2>'->UK 
lS23!;*/hS^«§W'<T;^:J';WS:^rU. Z<n^rX9 
tVifmk^MPT 1 b i: fCffl^ , -e-cOTcoS 2S*>S 
y H ^jg^ P 1 P T 1 a t LTflS 

< ^?#fSi: Us K^JglPT 1 bOlSlS*nHKffi3iH 

•rS, MR?|^^'yK^S«t-&ifC*>S. 
[0017] fl!l(^)SWfcJ:t>'*p;fJi, *^Bfl«TIBiOift 

[00 18] 

Hco-t-f H 7 u y^ro^iiti. MRii-^'s-y H^oxaa 

^l<7)fia{±. MiSiJiPTl bCO:^^ (S2/PT1 

a«ffilig(wR|-fl)'^f:^^'yl^^) 2:, \^m^zni.ht\. 

I.. ^•\"yriGcO:g$gc7)0. 5^^>r^L2. SfgtO 
ft$S:*-ri.'<.7-'X^';HSffiJSflPT 1 b$-ffll,iSt , 
'^tX ^-Zl^SffiJiSii P T 1 b (OfflllATII^ffi!®^^ P T 

2(r^mtm},zmt^^t<.x\-^h^\,z. H7 
30 'iyy'^m^im.zwy^hzbffi^^ix.fz. m.'SL 

l^Hi-ti, 2-)<DXT- yri:iStsm2<^^mzX'oXm 

•y rm<7)±izmmmi^mm p t 2 7 u-j^tb^ # -r s 

^tt-*-?), ::<?)lo;i$(i. ai:coffiilxf'y7°l;:<i:o 

xmi^^tih<Dx\ mmcDmm^^w-^xow-Ktiz 
tti^x'^i.titm, 5um<7)B^m^^ffimth^ 

40 SSS* P T 2 !> C: fc *«T-S S . iXOXx -y 7* 

{i, mm^wmPT 2^-7X7 bLxmLx . nia 

«g« P T 2 coLilKcM Lt J) l.ftJgT']l^«S^ 
PT2<n-T<7ymim^zM[y ■ t'-ASr[6lttT, fiSScO 
^KlfficT) P T 2 <r)-Yff)Wm ^mxt , -^tX^ /UK 
«lPTib^ffM1-|.::fcT'*)l.. jSiE^ftjg^S 
v^&t . '<.T;^^'/HK®3SgiPT 1 biOffiiSA^inaiffi^ 
^nPT2m^tmizm.^-^^fitky>^m<^ 
t^m^nhfih. ^rx^ivwmmPT 1 bc7)^$ 

50 ^T:^:J'/Ha[MlPT l b$:, S 
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(9) 



!Hfll^7-2 6 251 9 



1 5 

2 i^-ii- Kl s 2 (cttist 5 y^'i'h z t *^'t'# § . 

J: -5 1 . as 2 i^-Jl- H 1 S 2 co±l:'<r X ^J' /l-lr 

J:-Dt.^!<70. 6x/mfcoa'<xX^';Uffiaffi«liPTl 
biOfi$*»'trc^>§ii|.. '<T^:?/HKffiig>iPT 1 b 
imfzibcr)>f::ty ■ t'-A • = ';y:/^cJ:|)m2v— 
3 0 • tl6ltt^>fiJt^ 1 h'-A*?;& .y h i:IU««<^IS^J> 
m^M^^m^L. 7 5' C7)^20t'-A*s, 8!0<OS 

Bfl Ufc XT -y rtc J: o T i *i ^ 0 ^: < i t & . 

(c. '<.f;^:5';l/ai5JS^PT 1 b$:df-v/7*JicOTtffi 

T-^l>. aS^-Ittr. C<7)2oc7)^^SrfflV^-C. 2xt 

m*j|S<0h7-y:^1i5'*fSi^'^-y 
[0 0 19] 30 

\i. nm.cm^'Mtxmktfz^im.<r>us'ai^t . m 

rni^W-AOii^TTs^iiX^^h . Jmr^X9A2\t. SB 

mmM (n^-tir-f ) i)'h<mmmn^zm-tt^ 

-:?-4 4(cJ:-oT|5|«E$ill). JSmr-f^^^' 4 2*^111 
^•y K (WT, MR^-^^y HhUfft-fl. ) 4 6*^ 

^T^X9A2(mm(r)k^Z-^^^flh.UR1^^^ 40 
■y K 4 6 tCti , M RBSK 0 K 5 0 i: ji;^^, y ^ 5 
2 ill). :J^4 8tMR^^'\ yK4 6c7)JK 

Df^jrri.) 5 4<^Wi*Ii::J>l>. ABS54(i, m.%r 
■< X 9 A^'Eie LT I' ^ -S. B${c . M R^S^'N. •/ H 4 6 O j?Jb 
•C'l>&8ESId it'ttJa^T ^ A ^' 4 2 co^H*-^>Slill 

-tx^yi^B y ■ T-tyyj 5 6{ctl^$ixl., iKijg 



1 6 



[0020] m^'^ y H 5 2£0KfiiJ^»Sr , HISkT 

hm.r <x9<r>Yv-,9(>2 \zn^hmf-'mrm 2 

6 0 (c«BSW(::ii5t-. Sii^^ -y F J: o T h ^ 
•y 9 let £f| $ ix/>:ffl?B ^^-flKmRte^ > i?-^ 6 4 (cil 

K<Oj@|^*<, IjSJRO'^ y H«0^?effi*/v:{it'-y 

OiO#ji;^'^ y h'OTP I X'hi, %Tk^'-^ -/ ¥<nm.% 
fm^(ni§>ifimfti\im>\l}i. TP I ifi±^<^j:h . 

f-y h^jSirTP I (r>m^^. tfa^^'s^y YcmmW)^ 
t'a<tszt<r)X'^ hmm.ff)RnK&x'h t . 

[OO2n03«, MRSaXO'^ y HSOtSii^'^ 
•y K 5 2i:^st. MR^^'^-y K4 e<D^^mX'hh. 
MRS^A>.y H4 6{i, Xy-^i^'AaizmOmi^tL 

[0022 1 03*»A.*>7!)»I.J:-5t:. MRif^KO's/H 
5 0Wi. fidfr^-yriGl i:]I^A'-yriG2<0S(C 
j3le*^i.y'clS^ffifitg«MR*«^^n. ^itibco=^^-y7- 
m 1 i^-yl-Kl S 1 tm2i^-fUVm S 2<7)|Sltw 
mtixX^-^l. MR1t^A..yHT(i, WTtp^icmBB 
MRfjJIXO'^-y K5 0<^m2>'-;l^HJiS 
2*5. m^V'v.-y H5 20J£ffifrP 1 fc LX tia< . 
[00 23] 05*-4>*5*>l>J:^{:, S)i^'^yH5 2 

wi. XT • '<.ri;>'/ffl (ABS) t oxo-h • 1/ 
■ ^^-,rt.x^h\zmj^)<>-;9 ■ Jfi'-yr 

^-yK5 2Wi. ^ffi>YP 1 tlI«S>T-P2*%4flS. 
SfiifrPUi, MRaKO'^-yH5 0«om2>'->PHS 
S2S:«l!lt-rS. Wk)nP 1 fclIffi>T-P20-?-*i-fiX 

/N'-y^'^«lCl*'ill.A'-y^lg|5:»-$:WL. gfrO 
/N'-y ^'lgi5Wi, ><v ^' • =¥a' yr ( BG) tmWt:: 
IS^StlS. KffifrP IWi, ABStO;^o-h • 1/ 

±llc7)'<.fX^'yPm^iSiiPTl bA^-g-^nS. HgM" 
P2{c<±, ABSto;^D-h- \/<)V<rmi<r>W&^^ 

mzwh-iih^%wmt'^'^th.h, zmmmmz 

K®^g^PT2*%^ixl., ia«5«PTla 
i:'<r;^^'/l-eKeSglPTl bJi. MR^KO'^'xHS 

oom2i^-/uKJls2*><i-{!^^cj^^$ix.s*«, 

ii\z'^\^x\mx'%m^zmm-h . ^>-yrii (g) 

ti . '<r X ^' /HKSfflii P T 1 b t ]Ha«^* P T 2 
(i:, *<}0. 3/xmt-J)*), ^iXlCioT. »a<^^-yh' 
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17 18 

0. lMmi}-'(:>0. 7MmtX'cr)mztiX^, ^^v BE 1 0 0 t3?2SiIB 1 0 2l*Ii?MffiS*iOiIM<:0 

[0024] Mlffe^lIiS. ythUVf^yy^^j: jgC^ixS-y-'f K^-^ r-f v/Sril/N^-fS/ci^t^fiS 

t'toa S ^r:firatC J: o T Jr> y 7-1 G iO±{Ctflffl-t & . S . >! cO'^rX ^ MS^W^ P T 1 b fOfiSttS" , 

#^i;Oa^^:^j£(c<t-:>T3^/Ut^^«:7 0?:«ia$ [ 0 0 2 6 ] '<r;^^;PSKI5J!SlPT 1 b<0:R$Sr. lit 

-tl.. 3>f;i/^^(*7 0iO±c, 7*M;y^^77^^r m-:.^m:hh>infLhKx^^fz^^^^\ihMz'^< 

WiMl^iimkfh, 10 cO^$$'*tl.'<rX;7/Hafl6SlPTlb5rmtl. 

10025] MR1S^^)'K46^ ref^j bW^t&<0 tzib<^f^2>'-fl'\(mS2(0§mWXm^^MLtl, 

^m&^i}mRmm^-y K<7)|g2i^-/^^'«S2€r^^i tH 1 2£7)-^n-?-'il-C'«i. ( 1 ) Effi)^ (P 1 ) 

Lt-L.m(>i}^hht^hXo\,z. ^\'vrmocr)m iLmit^fitz'^'vYm^iru'-;vt. (3)(3t^i: 

m^^nihw.2>"-ivYms2<^±tt£m\'im& (r)^-/v^i}^f'<7^c'^^<^ti%.n-h<r>2. 5^<nB.± 

^%PT2(r>m^:ntXW>2i^-)VYmS2\,zm^'^ Sa^BK^ftje-CiSfh^tT-TO^WT's 0. A(niEmt 

XWg.ifh.i)^h^h. Z<r> r-t^ H7 y (side-fri 's.y K®|it'|^7 U Vi^mS: t 0 . < 4 ) ^rY -vr 
ngins) J atm*\ Yy^TA 20 W^tt^'D^tC^-^t^A- •yriG<7)fflJM*"i7j-7 h9 •/ 

<mw\t.'^2i^~ivYms2i^\'/ymci<mm. o, (6) Eig-ri.T<x^'co±t'<7)'s.yFc^??±«$ 

^^•^7 8fcJ;l^'7 9^o^^gT^3]0^^:^^T. '^rx^'yPK (iO. O7 5/^mt'$)0. (7) tfe$iTj(tffi 

mmmPT 1 b^ffM-r.&^TX^';l/^q&-tl.m2 X- titi, WX*«^< . L!tA»'-TC'<.T:^:?yl^mffifflJlPT 

;PKiS2$rt7tA>-rc:tlcJ:oT^flg$n/i, '^r'X lb*<^<, -^cofe*. =5?^- ■y7*iiG*<|g2 i^-yl-Kl 

iJ'/UKffiJigJiPTl b<OTOi, BSffiSiSSSIPTl at S2<n9±l,Zhh (014#Hg) ^<D^^ Hh^-y^' 

«^-rSKlS*«$)-?.. a^gaSIIPTl at'<TX^';l'K m^JS^t-ftO, (8) rg/jNj tia^ilTtSSSlHi:, 

®SglPTl b(i. m2v-yl^KJiS2^«fi!c-ri>affi ilRSO#$c^'<T'X:?;Hl®a«PTl b«0-t^ Fh5 

>VP 1 <7)fi^3iSt'S>l.. 3^2 v-;WH®S 2<7)*a<i, ••/i^m^m^X'h'O. ( 9 ) r fi-Aj t •"fi/hj <7)Sfi 
MRaK'9'^-yH5 0<?3MR®*Sr$!)SWt>— ;Uh-r 30 ll<7)Slc;J)I.ID^{i. *Wc7)te*t'J)l.. I19-C(i, 12 

1. «o(c+:j)-^iist-j)i., z<7)mii, mmm^m<r)«i&t^2 s^z^^titz^ry^^/mmmPT ib<7)^^tK ^ 

umX-hlcr)izntX. SOumm&tthlt^^X'^ A'-yr:g(7)3fS-r^i?*,l . 2umX'hi>. 0. 4<7)I 

I.. m2£/-/kHiiS2f)lJ)^^7 8teJ:y^7 9A*. SS a^t'^ y b'iS^T', H h^-y:?«a-5^iaW*^ *li8 

iOl^liJII8 0ii3j:lXm2lfflM8 2$-fl-r'5.'<T;^:5'^l' :R£0'<.TX^'yL'e«lPT 1 bc7)ft/hHf Kl-7>7:? 

&&ij&mPT ib^:Ltz(>tzbi,z^M^tirz\'\ mm m^JK^w^aav^citAiijA^s. 01 oxii, 

IZ, ^^ y^iiGJi. Stt60miiifi8 4fcJ:J/m2li ■fX^';HaS«gSPTlb£7)^S*^ ^^•y7-^2^ 

Mse^iT-ri.. =>fA'-y7-iGc?)±icj)i,iasas«S3g ■r^ri?*>o. s/zmt-ft-s. 0. 4iEM-^t^y m^x- 

PT2li:, Silc7)mitfJM8 8fc<}:t/'m2lil9 0^W i^SsS^Ji, tt:m^^<^mm^W^<^M'h^ ^ ¥ h y •■/ 

. '<.TX:7yHaffiJgJiP T 1 bcom 1 ffiSSS 0 . ^ ^'»2,i^ill?t{c#^CiSi'\ II 1 1 XU. '^TX:^'y^K 
•^7rJiG<omiilJM84fcJ:tnHiffiSS^PT2cO 40 @«SPT 1 bcr)^^*^ =ifA'-yr*<01fgt-^ri?*. 

mil9Jii88{4. mSEffll OOrtT'iiML-CioO, 0. 4/imfi5l>*\ -etit-l., r^^Jcj cOSSHH^to 

Sg2fflJM8 2. 8 6fcJ:t>"9 0{i:. m2Sl:ffll 0 21*1 T^$ixl.ia«*>#^EL^('^Jl^J: 0 1 r^/hj cOIR 

T-ii^LTi^l). ll6A-^>i:)A^I.J:9tc. miSilffll ||tci;oT^$fl'S*l®lSffiffltci£l^'ltSI?rW-ri.. 12 

0 0tlS2Sllgnl 0 2(4. ABSX'S^HClfraPStii llCti. m2v-;^HiiS2<?)^3JXA«0. 4jumT'J> 

*^iX-C. »ii^^-yH5 2c0h7-y^'1aw^ffM-tl.. ^Tt, 0. 4 mc7):S$c7)'<TX^;l/Mffi«PT 1 

SlSEffil 0 0i:Sg2SESl 0 2J4. ABSJc^L btCioT, '<.TX:J';U*i^<#ft L^t^ttjiA^v y K 

TSilT't^)!), miSilffil 0 0i:^2Sl:El 0 2 IcWL-Cffii^^^-y H£7)7r7 h7-y7ttg^^>^0eX# 

{4, ABS*»(^OXD-b • l'OUtT<7)^mzi:>i:i'> ^tltZtij^mtlX^-^l. 01 2t14. '^rX^/l.ffi 

X^mmX'hlZkmtL^K Lf}'L, mts^j:^i£. «1PT1 b(7)ft$A<Jf^-r-7r:i<730. 5i^tKch-h 
Ztl(>iABS^'e>m<BI.Zti>'lti}^X'^h, mis 50 0. 2/xmT'i5l.. :KS*'0. 2/<mt'$>-:)-Ct, '^T 
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;^:^'/nssjiiPTi bu. 0.. 4 commit^ -/i^m 
[0027] mi^m^^t. ^rxs^ivwmmPTi 

*$fiOilP§^figEiI{i. •/7'*i00 . 5m^4. 3 . 

omt X'X'h 0 , ^-v / 7-:Ri7) 2 fg*\ .X 

\-jr(r>^^f,i. ClwX-S^L/cO. 4;LtmJ.a}'hc0fflt-r 
{i, lti?«rig^:ttfltlcraLT, 0. l/zm*'f>0. 7/z 

-&fi-ft'J)S. MRS^cOv— ;Ph-tra-fl)IS2i^-;P 

KliS2cOlifig$:^-ti-ft. MR|gJR0'^-/H5O<7) 
^2 v-;H^iiS 2rt{Z'<.rX^'yHiaffiSSPT 1 bl: 

S2li, ii;^<i7xzmA^ii>8i<mi-C'CO5St'J>0, *^ 

^r<i>K. eJX78*JJ;y^7 9i£-#S{cAixTJ;0Jf^^m 
2>— /UHlS2 5rtt«-fl.C:fc*>t'l'l.. aS^^t 

x^yHa^JigJiPT 1 bSriStt-S^tyja^tcmSrf^S 

mjmm p t i b 2 s 2 1 s=5:i>i^^4*' 

hts:hi%^i.zmtix^X-hho. f^tUi. 
laSffi^ilPTl b5r. ;*:fico«aS^tSo^v:4^tc, W.itW. 
2«lc^rt'co^l8«t-^>h<7)*t^£t*>f>fi|)SL, 1^2;^ 
-yUHlS2S:, A---7n^^t:cOfailfOt-;<y h<50 

nmt^h^mh z b h,m2 hji s 2 1 

M^S1^i^4*»4>^l.^xX:?/HlffiJB^PT 1 bc7)^i^ 

[oo28]^^-'x9imm^mPTih<7)^^comm 
xi'ji^mmmPTi bi3it^ffi3gs^PT2 btoisn 

[00 291 ^>It-. m5t5Xim6(r)MRm^'\-yV 
4 6cOttil$r, 01 4fe it/Ml 5<7)l^*}SjtjcOMR« 

y H t jtiJt ^zbi)<x'-^i, mmmmM 

^ •/]'X'\i, TmmmPT2i3<, tSUZ^^ yrmGi: 
g^^•C'?g2i^-/^KlS2<0±^CJe)j5^$i^l.. S52-^- 

;uHls2{i. «-iifrp 1 1 LTi»# , -e^OHfr:^®*-::' 



11) ^#^¥7-2 6 25 1 9 

20 

a. mmmsPTi tix&<, mmmPT.2i: 

^2i/-]V Y-ms2ti^h'}im:thn.-(rm%ti\ ^> -y 

rmQXhh.w.2 'y-)v Ki s 2 a^'mdmw§L^m 
p-Y 2<r^tYtmLX±%\.^<r>x\ ]MfiffiJSlPT2*^ 

^.•f-iO'|@$'ie;tT®2i^-/l'HlS2^, A^^O^^-^--^ 

Y--7'iyvw^ifmh. zti\t. t-ti'^m^ YvA 
(i. immmPT2t. m^mPTitixm< 

m2>'-;l.KlS2(7)raSrjt;^, lMflE«SPT2^li 
[0030] lai 3(c. is!*tttri(7)|^^A,,j, KSrABS 

(cj:->T^jffi$ir.y::j£iK®3SiPT 1 tmmmmPT 
■'/rmGiii^tmsm^mpr2^:mmvx. wm^Wl 

20 3ssPT2(iia[m^iii^L-c. mii;^isf^i:iiff-rs. 
m.^m<m^z\i. mmmPT i fcioTiffi:®^ 
iPT2t-?-nA><o*fiD-rssfr*^ n-<^o>{)v\zm 

mm^'v vmy vv-^ ^ma, n i An^im 1 5 

t^^Sn/::«e3RSa}<7)MR1g-&^-y Ki7)^7 h^-y^'lt 
flgctOm^. fcV^oi7)ti. JSlSfli«lPTlfcJ;yTUK 
P T 2 <7)ffli]li*«SE(c J: 3fi < {aa-^-tt $ ixT I ^ 

«i , 'ij^««(3jg«fl63S« p T 1 J: x/immm p t 2 

T2iii.umL^miPT\<m-Hi)^, z<r)imx\ 

c7)t8«<7)^(cTi6]#<o>f Try • \L-Mzx 5 U 

L , HJlffiS® P T 2 *>T<^K®« 
mPTlii/^rV-^y/L. C £7)^:^)01 3 

/::?nsi^ c7)x-A--4^coff^«A5t, 7t . mass 

flPT2tmLTliJ£cO)KiaSi|glPTlil. ^^'co 

O^m) (CJi, m^iWth. 

[003 1 ] Il7fcj:l/^!18{4. [l5iiJ:VH6t5S$ 

mimi:^^tmx'hh. miiiiiT/m8<r>%mmx'\t. 

]IS>T-P2*«, iS«SlgPT2a$rmtSl)iWg;R 
^ WtSUffitt® not, mk^mPT 2 b 

thmiii&3ci^-t^mmm\ i2t^t>m^^tih, 

ffiSigi!*PT2b{i, fiilcTjmUiSl 1 4fcJ:lXII 
2(|i)lil 1 6 ©®Jg|l5lPT2a(i, SfiiOlS 

50 IdMll 8fcJ:t>'m21g!Ml 2 0$:^-ri., I18*>'^ 
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2 1 22 

80. ^'•vy7'JMGi?)miiBIM8 4, ia®5agSPT2 7 ■< ■ XT-yTt^ :ty ■ t'-A ■ i>jyy ■ X^r^r 

mi 18(1. -e-ix-fitlglSitffil OOrtCib'). '^r yiUi. ytbi^l^xh ■ yv-i.)b'?^mmim 

x-?iummmPT\h(7)m2mm82. ^^'vrmo -timmmmt, ythi^=jxh}5Xt/mmnmiz 

OlS2iBlM86, Kffi^SlPT2bW|g2liSl 16 Xi>^jm<r>mm^'kim. 'f^^- t-A- S'jy 

l3J:l>'fi8€ESBS*PT2a<0||2li!Sl 2 0(1. ^2S ^^(1. f-vyA'|*i-cilff$iil.. .liOj: a^STf-i-yA'co 

ilffil 0 2rt(:$)l.. l»aiiSS^PT2 ad. ^<r>T^ i*i3?g?^?,to^JSr. mi ejc^t. (HS^-tf-f ) 

m^m^nkmmiz&w.-^it^rLfzmm.^t-ti>^mx' (i. ^'-vt-t'/h 3o±(cg*^n. -smiEist-iii 

llS^^ilTi-^-l)*^ iSfli«S*PT2bA<=t>77'SG 10 K^ixl.. EiK+tC l-:>l;Jt(i^S^i?)'f • t'-A 

O^$<0iii«j3^fi0:R$S:*-rS%&(c(l, ^aHi^g^ 1 3 2tjJ:t^l 34**. ?ifc!)DX!tls(C|6l(t'o/lS. >r*i.^. 

tir^dwd. -ei^:iS$'*i;c.^cgg«ft'<7)iS^<7)gSft c7)^7^y• h'-i»{l. Tii^y ■ -^^yThlzbtm 

i)^ht Ofi^t'^:<^:l.*»^>t-$)l.. Lf^*<-pT. ^Lv\ -»:fJI*&i®0-^ 5f > • t'-Al 3 2(1. mxU 

31gS3^PT2a<7)ABSTiOfi|(i^, '<.rX:?;Ha[fliiffi SilTlfill^ T'*) 0 . -^CtftJgiSO'f • f-Al 34 

HPT 1 bfcJ:yfiME3®^PT2b<7)«sJ: 0*'=5:'3)l£ (1. 0T(lSiI*»<b*>Sft«tiai(t'^>a-CO*. tJ^rl? 

1KSJ1b^^PT2 bd. fia®31SS^PT2 b*sia«S i/d. SE*'f>*l.ftS(c«;^r6](t4>*i/>:t--At 

SPT2atM=5:'5W4-C*)l.^f:*«ElrM$*i.l.B*(c. xm^^til. ^-Vr-T'/H 3 0±wSJlII!f!5 <0 

2':>cr)Si|^coilt-^i«-ri.^t*^t-#l.. /it;i(f, m ^iti") izmiX^yfy ■ h'-J^co^y. ^yi^ow 

®3SS«PT2b5:, g'fL|g2«^^ri:'tfOigfafD^-^> 20 ;j.|.!t*^(c. i/A-yrJ' 1 3 6^:t^.t^y hStetKOWt 

^^i:O(£<iSW^-^:^K0«l^*>^>fl!J«-tl.C:fc**-C [003 5] MR«^^yH46<?)MR|ja!X»)^>yH5 

•fiz^mcom^^mnti z. tm-^ hjis i . vrmG i . m r^^. -/rm 

[00 32]TX'isLm-thmfS.<7)umm^^ht. mr G2iixx/m2'^~fvms2i:.mmy^hvvi^y 

«^'^-yH4 6«llffi3SS^<!0<iSr. 2i/miTS5*^S 7 ^jaSXr-yrtcJ: ot«*t'5>. I15*'f>i5*»l. J: 

ZbiJ^X'-^l. end, 01 3{:jK$n/c«e3t5«firicO|^ 0(1. W.m^"yVi^m2'>-/\^\'mS2ii. ABS*> 

^^•x Hc7)a^<Olgt-J)S4/<m^l^L5^tinJ;0'h$ ^.-'^v^' • ^^"/rtX\ )^-/^ ■ ^^-/yk'tti^') 

l\ 05*Jj:t/@6<r)'<-T;^i';H8fliS®PTlbfcJ: tJt«$a. ^cojg*. IS2>'-/l/HJiS 2*^ ABS 

inilgfi§lg^^PT2c7)*ii7t:d[l7fcJ:Vll8c7)'<T 30 h 0;^n- h • W'<./H7)^£7){aigffig|5^t . OXo-h 

X^'yUKffiJiilPTl bl3J:tMKSiSS^PT2bOla • P'^.^L-t A-/^ • -vyriDralWN''/ 7gB^Sr*-tS 

T p I d. m^'^-/ \^<rmmi^^%hn.(r><m.<r> i o Ris^'v y H*w^§ix^ . 

[0 03 6] *^H«cr)||2<7)mtd. 2r><r)^%ti-t^tli 

[00 33] i23*3j:vTa4d. ^t.^ttmmk^ I.. mi(::. iiffifrP2(?)ia«tijS*<, Efiifrpico 

^IUt6fi^l^*tiaT'?>l.. laST-d. ;>A-JiT*l.]S l>7ty)<7)-7X7i: Ltfilffl^tll.. ^2tC, ^^y-t! 

mm 1 1 2c7)-a5*<iROK;A»n. m2t6MiJi uax m-c^fts^'t# b'-A^fcd 1 iii<7)n&m t 

l/fm3i^ll3j!)fIX0^*'fl. 3>f^^ie^i!|j7 0<7)- 40 -i*OV^-ffl*>t- . TraflilBmjicOffla{::WLTJ>&ft 

m^'4^^ixX\>^l, a^yl.4^C2S{*7Cd. Tl®)tP2 gt;|S]tt<^ni., :ftjgf=t# t'-Ac7)^t:«{jfS L< . Zil 

tiKffiA-P 1 i7)raTtVN'-/ ^' • Jr> •xTB Gc7);^HicSU'' d. |ilI#(Ci/::d|Hl9$(Cc;)i,^-rix*^T-|S]lt.i. Ztf)K'^ 

I, , a ^ /H^3f «s 7 0 iO-JSd . ?f 7 3 T- 'J - H ^ 7 ^ . t'cOHSfeM^^SI t . JIKIiJgflljt (CjijDCO/f $ 5r 

2(cjf^$fi. z(7)mi¥(r>mt^ m^^^-T) d. 'j-h it«ti.. dOjijDo/fSd, K®@«fiiJS(c'<.T^:5' 

JS7 4lCtgM$ti.S, 'J-Ff«7 2^3J;L'=■7 4S:^^Lt iUi^mi-i>fzibcr)^ :^y ■ t'-M, ■ S.'J y^^iZX-^X 

«c7 Od. Hffifr P 2 tJSffifrP 1 (;:iim*i^^-r'&. [0037] *|&B^c7)ll5fcJ:y06<O«fiWS:fll)St 

A B S<7)mffi}!g$-m{;«H?]S(K^^.^iSt Ifzl^iz^ ^y ■ t'-M.im6fzib<D^ t $'i^«fe 

I,. fi^5r. 01 7^v>L02 3(C^t. ZcnmmiXU. H 

[0 0 34] MR«^^/K^3R!ii-r&:^S 50 (S®iSS*PT2*<. JKii®««jt$rmtl.^^«:)<0-7 
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mtmxu. immmPT 2 hfsitfzimmmm 

[00 38] 01 7. 01 aajit/mi 9iz, m.ms^ 
mi:miiit^rzMzmd:m^tih2->m^j:im 

m^ty- h'-i.wfi6ffl$:S^f . 0l7Wi, ^^y- 

it-ti>mx'm^^tirzmmj&mm p t 2 
x^^i.mmmmmPT2mcr)mta(om^ii. 2m 

mWS.(n^^cr)m^ i-kifiX 7 jul mm&btl Z b t^X 
lMicSI6«^*PT2{i, ^HB!lM88i5ckt^m2 

wm.9 0bmzB^^ixhtK Tm^m^^PT2m 
mi>tz'^(r)'m.\i. mrsm^.zwmth. mux 
\t. -f:ty- h'-A*f. mmm.^mPT2cr)mmzn 

{±. mX'MimXkmmP T 2WSg2IB!lM9 O-^iftfcr*) 
^ihtlX^^h-hK }iXmmLfzi.o\,z^ 9-yy—7)V 
1 3 0(cJ;^ttXtiO(ni(K«7t:A6t, IBMiSS^P 
T 2com 1 ffl!lM8 8 tll2iB!lM9 0<7)^*tCf6](t'^.^i 
I.. df^-yriiG*f. Pl/S2ii<^±K«ia$fl, H 
K®3gS3^PT2*>\ ^Y-yraGiOiUmSt^ni.. 

ir^tihmn<mmzMvmti>. m\ i^zih^ixhi. 

t'-A^lIiSffifflS3gPT2cOffl!lStC^4LT3 0 

sfi. 2nis.mmm<Dm-^i,zi,i2 0' *><b4 0' cotcH 

t-ri.^tJ&'t'l'l.. 01 7tc(i, ;<7 y hl!)f^co^!i6*5 
T^^ti. 01 Stii, ;!?-y M!lf^c^fi,^*g*A<iS$ii-C 
Ul.. ::0;!?-yhi)f^c7)FBl{c. TraS^g^PT2(i, 
112 ->-7U HI S 2 (C'^T.X ^/P^SJSS P T 1 b 5r;<? 
•yh-tl.?tm-7:^^fcLTi(i<. 019t^$flSJ; 
^t. 30' ^:ty-\^~M,<DmiZ7 5' ^yty-t!- 
i.5rfflv^T. 3 0- t(ij^*»^>^$nf>:SJtffl^l^*-r 
HJta£Ol^*Wi7 5' ^Jl-y • b:-i.*5j!f ^ Li^ 

zixii. TmmmmPT2<r)mmiznLx 6 5' 

*>f>8 5' i-C<?)eiIi:-ri)Ci:*>T-#l.. ;^-yhi)f^ 
^iZ, 1I6ISJSW«PT20JI$*\ Z/um^^ti:', jIJD 
$ii/cjiJa)I$ (01 7#B3) ;^i{ti«'^$ixTV>|,^i: 
ll<^#*Sm{i, z<r>^'}yy<r)^ 

tc. x^'/i.iassiPT 1 bc7)ig*f. wimm 
mpT2(r)mm.tm.^^ixx\^hz.tx'hi>. 

X^jum^^m P T 1 b (i , IS 2 i^-ll' HI S 2 iZVl^ 

isniix/i 9X''^x^mthzb<zi. -yxm^^ti, 

tz, =^'-v yriG{i, 3 0- i3J:t>'7 5' cOt'-AtJ; 
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[00 39 3 02OfcJ;i;f02 Hi. 3 0* t'-Ai:7 
5- h'-AS:|Bl«f^C[^iI(tT^•yHI!I^^^:l^4iIf^i^•^7^ 
#,5'I^V^T. 017. 01 8feJ:?>'01 9iO|lteWca 

iUL^v:. -^^y • t'-i. ■ s ^jy/cDmmiK^tmx 

[0040] 022fcJ;t/02'3U. ^f:^9)i'^m 
MPT 1 b i:m%thfz)^cr,^ -j h i: l^i<7)M^rtcm- 

ir<Dm'm^9h-mx-hi> , B5(ci»Bfl 2 ftjst-A 
-j^im^xm^-^M^im ztmt h , #-t'- 

^figSEHt fC4 5 • 6 5 • ^ t'$-jgtS.I t*5t' 

[004 1 ] 024^V^L028{i. *IW9«05fc J: 

^^•r0t-*l.o 02 4tii. ytWJxh ■ yv- 
20 A^ifMLT. lS®^P2t-?-iO]IMffiS«PT2?: 

J'HBIty>^l'Stl. Z.K^P2y A-fV>c^bm-h, 0 

0, WJltP27-f-;l^HS-*1-|.THaffiSS^PT2 
*««$<X-CV%«>. 02 5tii. df^-yriG*tPl/S 

2Ji<o±tJtw§n, HBSffiSS^PT 2*5^1- y re 

co*!^. lIiSffiSS^^PT2{i, *3t^iii5o/it,<0hL 
taa::frl6l<7)^ 1 diss Sfc J:tX^2ilM9 0 SrW-ta 
30 «.®T-^BgSitl.. 02 6X14. P 2 7 ^-/l/HAiTXO 
^A>fl, THlSiSS«PT2$:IStiJ-r'&BSPtJtt43gl 
4 0 5r^fl.7=r Hbi^'XH --7X9^1^ liaifrP2<50 
±tcgA»tLrv^S. ^cOUi/'XH.^H. 02 7HJ:»)Bfl 

mz^.^tix\^h. ^com. ±.x"^KtzXoi,z^ Z(7)u 

'yxhmiitLXl-:>^rzimm(^^^y ■ t'-A$:|6] 
(t. 02 8(::q^$iil)J:otc. P l/S2JitW^?-ig 

nx^TXifimw^MPTihihfzht. 

[004 2] 02 9^V^L03 3{4, *%B^c7307fcJ; 

t/'^ 8 (ommmcommm^^m ^i'^h tz>i^(^m^x r r 

40 ^-^^-rST*)!.. ::il'i>i7);^T-yr{4. 03Ot^$n 
J: 0 C 2 ocD^glgSS P T 2 a J: V P T 2 b t 
/s: ^> -r ii6 P 2 2 S ^ ffl I. miS $ it 5: 

I^A^-C. 02 4^v^L02 8(cPLTi«B3L;'cAr7r 
h^-X'hh. ^r^y ■ t'-A • 5 *)yi^<r)mz, 03 
3(C7K$fil>J:^tc. '<TX?;naiiJ|glPTl b*«Jg 
lS$ix. HilSfflffljit;. {aiffia^«PT2ai>J:t;^P 
T2b*<|fSn^. ±Tii^y::J:d(;:. ^ffiffiS^PT 
2bJ4, ll®«S«PT2at^=5:SWf4t-ri.Ch*< 

t'^i>. 03 4J4. ^y • b'-A • s'jy^/coBirtSl 
50 2>-)i-Yms2cr>±.<,zmimtmi)-ixhi%'^(omm 
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MPT 1 bJiit/PT 1 ct^ttilhii-fX'hh. ^{i 
'<r;^^/Hai®JelPTl cJi, ^rX^'im&tl^ 

SPT2b*5j:{/'<.r;^:?;Haffi«®PTl cli. ^it 
® 2g^^i;V);StefQt-^ y ( 4 ;rm, ) «^f> 

flilRt'^. '<T;^:J';Hi8ffi«)iPTl bfcitflaffiJSg 
*PT2a£7)tfm, v-N'-va^^ci-offitSftt-^y 

[004 31 ZCOMR^-^^y Vmifti>1jmzli. 

|g2x-;UHJis 2«>\ ABSto:^a-Y- ■ vKiicn 

•vr(r)^(^f<-;9mhi:^-thi.i{Z, i^-^y ■ ^\ 
•/7-5rir«6rABS«»(i>A--y^' • Jr> /rit\ WX"^ 
7 H (7)1^ 2 YM S 2 $:«l«t I. xr •/ r ( 0 5 

X-W. 2 s 2 toitc^^ -y g $r itfli-r h x 

IZ. Jr-vyriGi:IS2>'-;UKSS2»±(CJ11i«?r 
«im-rs;^x-y7- (ll2 4fc<J:lMl2 5#HB) t, 
<tt l-Pi^-f^y • t'-AS:, ]lffi[ffi^S^PT2cO 
mmX'^7 8fc J:t/7 2«lC<JJX^iS<tl.fcy) 
c7)-7X7tLTlUa«W«PT2$:<$fflLT, US® 
ffiSIK P T 2 <7)B Ifflas 8 J:t^^ 2 IfflM 9 0 (CW L 

xf,in&X' AB sizmitmz^mmtTm2'^-)v 

ms 2m/mmiz\tn'r&xy--yrtii^'ttixx. 

tDXA^^fX ^fl^r^-thm 2 '>~/l Kl S 2 ^ ?a L , 
^fxf')l'i)^^TXf'il'W&^mPT 1 hX'h'O . '^r 
x^fUm^MPTlbi:m<, ABSi:0:^n-h- 

VKjU<r>^<Dm2 i^-JVYMS2i]m%!Q^mPT 1 a 

x'h'o (01 T^v^Liai 9#.^) , ^TXi')m^^ 

JiPT 1 b£7)mifflM80fcJ:yTliBffiaSSPT2cO 

II 1 ffljMs 8i)^m 1 SiSffl 1 0 0 i*)t-ias^^fL. 

t;^^';UK«1PT 1 bc7)||2ilS8 245 J:^]!®® 
P T 2 com 2 ffliJM 9 0 2 SKffi 1 0 2 Tia 
S^^^tl. mifilSffll 0 0i:m2S«:Ml 0 23!)JM 
K<0 h 5 7 ^l^w^m^tH 3 (CA B ST' 
avUiSiPi^til. (Ei6#ra) itA^ fsmzBMihMz 

rWi, mii5J:lXIS2cO'fjr>'- t'-A$-^a6I.Ci: 

*<t-^, mW:t>' • t'-A«i. 0- <<9<60- Ole 

lfflrtco:flS^fc L, m2^j}-y • t'-AJi, 60' s<9 
rmGiimtixy-yrizii, 0. iA/in*>A>o. 7 

/zmtt'cO»|ffl<7):S$glrB5g-f-|.W$^WL., ABS 
X'CO'^.rX^jmWiiiMPT 1 btfO-^$A»0 . 5 g*>^> 
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3. Og^-C'Offill-C'*)*, =>fA' yriSrlS(t^;=ir-y 
7'5-^a6^>Ii:A<T'l'l.. ^^^< lo<0-<5fy • t' 
-ASrl6]ttl)Xr7rC. #<IJ^:*>ttlO. 7/im(7)ai$ 
I, J: d IZI^^ 7 8 J: IX 7 9 2 i^-zt- S 2 
Sr^UOX^, c:ii(cJ:oT, *^0. 7 umcoM^i^t 
i,^rX^)l'mmmPTlhi:tmi>Xr-/r^iiiib 

»i,XT vr\,z. Tmm^^mPT2mm^i:mti 

10 [0044] m^c^^^tm^h t . MRIS-^'S / F 
tiK m^URWSi^'^yV(^^2i^~)VYmS2\,zmL 

xmm^^nt^'^^rx^ivx-h^. 7 rm^zm^ 
t^mmzm.-^wzm&mtt^z tt^^iz 

[00451 BB4>*Hc. '^mMX'htm. ^wmm<r) 
mmiiXtfmE.mmz^\^n-i}^hxhb a . 

20 Khx-h^. zix\.z\i , ±1 es^fflsfc J; t/mi'^wm t 

[00471 {l)mm{P\tWmP2h^:^th 
T 1 a tUffliffiJigSaSPT 1 b t WEIIffifr P 

2 p T 2 Sr^r-t s c t t L , friejs 

fii>T- 1 -eoeg^^ P T 1 a i; 5:-|rtf m 2 yl- 
S2Srl&-ri>MR^»)'S7K5r-Sr;^i, frtBUllffiJiS 

30 ^PTlb*i, m2v-yl^FiiS2(:MLT'<f-'X^';I/ 

; t t L . friBTO«g^ p T 1 b 
j; y^Buieiifiisggm p T 2 co^/im*\ mitiix/ 

ll2<^ffllSS:*-L. tifSHaESffiS^PTi bi>J:tXP 

T 2 tfO-enmcom 1 (PJMA«. *a LTI^ 1 SUfflrttc 

AO . mifiimsJigssPT 1 bfeiiAHiriEjaiffiffiss 

PT2<7)-?-fl^iXCD|g2ffl!JSA<. it3iL,Tm2Sttffil*l 

c*i.^ts:i#afct. friemifcj:i/fm2«oaKffi 

XT • ^T'J y^ffi (ABS) (::joi,^T . m^'^ 

(2) ^N-^x'y^t, A'>j/v^^rt(cK'5#tt^>n5t, 
e^T ^ X 7 5r [Diet !> /ii6c7)#g t . SSI ^ ^' 

m,thtz^<r)^mzi'^xmr^m^z. jmf<x 
9imLx^\mmzwR^^^-, Y^^-^htit> 

CO. x^-^n-^ts. ^^'^'Jyyt^^zW.^mhixfz^ 

mntittj. ±is ( 1 ) icie««7)MR«-^'S7H^ 

( 3 ) 1512112 v-;i^Hiis 2 immmmmmp 

Tla^zMlX. B5ieTlffi«S^PTl bSr^tJwt 
50 $:<fattl>, ±12 ( 1 ) (cESc«7)MR«-&'\7 F, 
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( 4 ) mmmm^m p t i b ^ i t/mUf&m^^m o. lumt x-co^mp^izh o . mis a b s x-c^mm^ 
cm 1 fiiis*^ Mism 1 mmmmzm^tis ma^^r as) Mieaisjgsf^p t 2*^ c: t i 

••/riGtO|g2ilMA>\ Btfieil2ailEl*It=g*^ilS^ t#lSi:-t'S , ( 1 4 ) (Cie«i7)MRm^'v-/ F, 

t Sr4*l5i:tl., ±12 (1 ) HlS«J<OMRa-&'S y K. (16) HuiEicS[^ffi^^PT2*\ ISffiSS^PT2 a 

(5) msSm^mmPT2ti^i^-mX'S)hZt^n'SSl fcJ:t^PT2bS:i5-A. fiiea[SJigS*PT2a*Jj:t^ 

t-fi., ±fs ( 1 ) tciei!£<7)MR^^^7 H. PT2 b£7)-?-nm*'\ ;s"i^«oit'j)'&^ 1 5:!f$at-r 

( 6 ) B(iieEW«W?gPT2*>mJS^^PT2 aiii I., ±12 ( 1 4 ) iZimcOMRm-^^-/ V. 
l/PT2bi^?*.. mimm^MPT2aiiXt/PT 10 { 1 7 ) EffiitP 1 fclHSi^tP 2 tlrWt 
2b(r>^il^'iX.i3\ m^(nmX'hhZti:nmtth. IJiaSSfrP 1 KKffiffig^PTl at 

±12 ( 1 ) (cietfciOMRtS^^7 H. lIiSS«^?gPT 1 b t $:^-L, MimW^P 2*\ 

(7) mlfiMRS^SZO'^'y K*\ 1uiem2>'-;l^KlS SiffiS#PT2$rWt . HulflHiaSEiB^^PT 1 a*!, 

2icjra;c-cmiv'-/i/Hss It. tmi>—)v\^ms mam^^mmPTihcnmx'oijiK^.Mi^tiz 

1 tfiieig2^-;PKJlS2 i:Wiat»E^*i^.:mi ^'f^ i:S:**«Si: fiiaaiK^JSSSKPT 1 a^ftflifiaK 

•/7-lGl*iJ:t/m2Jf^-yriG2t, frie^l^A- @fr^-^tf^2i^-;l/HlS2$-it-tl.MR|SyR0^-/ 

•xrSG 1 i:H5iBIS2^^-y7'lG2t(7)r^tC»5^nf>: K$r^;V. liiSlIEffiSiHgmPT 1 b*>\ MfeSg2>— 

MR*^fcS:-i-tf;it^#iafc-ri., ±IB ( 1 ) CIE« ;Ph'lS2{=MfC'^T;^:J'/PT'*>SrfcSr#mfcL. 

«oM nm^^ -y K . Bfnenffis^w* p T 1 b mmmm, ^ i fig, m 
is) ■mt?s^immmbmif^2mwmb<nmcr>mm^ 20 2mmh xr/ mm^^ mm\ x.T-'<7>jyf''m 

S/immnX'hiZt^'miti-l. ±ld ( 1 ) tctett (ABS) coHje^rJ^fi^L, ]IlilSM*\ MS, SSllBI 

«oMR«^'^-yK. mi5^x/m2smizx^xmtti^zt^i^WLtL, «r 

( 9 ) mie A B s X'<r>^^' -y r G<50#S g 0 , 1? laiSffiffi^fg p t 2 *v UliMffi. JK^Mffi , fiM, IS 

ieABST-c7)Hi}ieTUffi!Sg*PTi bc7):^$*<, 0. imm}iJ:v:m2mmi:^L, m^iiK absco-m^ 

±ie ( 1) izUMcoMRWi^^y K. J:r^|g2IBiJSfcJ:^t:!i*ai.i t SrWat SfieU 

(10) mf25g 2 v—yp- KB S 2 MieSiSMS^ Sffi^SS^ P T 1 b c7)TlS^ffii: mWmm^^m P T 2 

PT 1 atcaD;cTfrE]uaffiJSgs^PT i hi:ttjzt <r)mfmt<r>mzi^iti. mmmm. &mfm. mm 

(11) ^N^^i^'y^fc, y^■>>-'y/l*l(^KOft(t^>i^ 30 xi/^mmmmm. mimm}5Xi/m2mmzX'>x 

i't^mt&tit:iibcr)^mzX'>xm^tmi,z, Kar lb, mti^x -y rmc a xr/mimm!^wnPT 2 (n 
-f x^'(iRiLT^'«isg^tMRa-&'^-7 ^ti^tKomimm^, mimm.mm'^^ixm , 

i^co, xy^yi^ts. f^^'jy^Mzmmhtifz mtimmmmmPT i b , mii^^ -yrmGaxv^m 

s^^st i-^ts. ±12 (1 0 ) tiesiOMR^^^ y %ijm^mPT2(r>iix^-ix<7)W,2mmtK m2m% 

(12) minmmmmPT i bij^t^ieiaffisg j:t/iiinaig2SiiBDtO'e<x-fnA»', bjfibab sic:itLT 

mPT 2(r)^^zm.ii^iXi-z^\ -/TlGS-^;^, il=Jf-r ••/ mUX'h'O , fri2A B Sc7)fir|lt', fllB^ii^'^'!' Y<r> 

raG |g 1 J: lA'Sg 2 cOffliJM*:* L , Ml^^r •/ 7* h 9 v ? et'* l>SgJi w/i'itS*- HcSf ilT I- ^ I. CI t 

^ 'y rJi G cTjgi 2 ffliiM*^' , frism 2 Sitaii*) tsA^n (i s ) frieE«ffi^s« p t i a j: ifwimm.^ 

I.. ±12 ( 1 0) tCieij£7)MR^t^A..yH. S«PT1 hCD^tl^'tltiK ?'j^c7)mttJiT-J)0. Mi2 

(13) Bfii2MRS!JR'3^-y YtK 8512112 HI iES@4SS«PT 2*<, lUK«g«PT 2 a i:Ji;©« 
S2HJllX-CISli^-y|^HJiSli:, gtlSl i^-;!/ ^3gPT2 bt frieTHSffi^^SPT 1 btJj; 

s 1 1 luian 2 KB s 2 1 co^tc^ifi/c^ 1 ^ ifmiiMmmmm p T 2 b c7)tt^si;f){, mtimm^m 

\-yrmGliii.X/^2^'\ ■yrmG2t. MieSl^ i^PTl afeJ:t>'BUi2lHSffiS^^«PT2afiOW4J:') 

+ 7 7-iIGl i:mi2S^2¥^ y7-«G2i:«0StCfil5^it Wi^^=^->^yV<r)mii^th:it^^W,}lth. ±IS 
^cMR^i^fc^-^tfCltS'ltatl-l.. ±12 ( 1 2 ) {C (17) (Ciea<^MR«^^-y K. 
iSliJcr) M R ^S-^'^ y K . ( 1 9 ) fi 12 A B S f (7)^r ^ y 7'G cOft S s T'?) 0 , 

( 14) B5l2=^-V y7'Gc7);g$g;i>\ 0. l^mA^*^ 50 friEABSX'OHiJi21I©«S«PT 1 b(7);g$A»\ ^ 



08/24/2004, EAST Version: 1.4.1 



(16) 



!Hfffl¥7-2625 1 9 



29 

{20) mti^x y7'GC0^-^g-/}\ 0. lAtm*>^, 
0. 7 MmtX'(n«m\Hlzf)iZi:^^mi:ti. ±t£ 
(19) (CieigcOMRIS^^-yF, 

(21) 2 v-/PH«S 2*5, fiieJSiSSJS^^ 

tsr^^ffltfi., ±ia ( 20 ) izismnMRm^^y 

(22) b5I£MR^JR0^-7 K*i, lwie^2 

s 2 tci)ii;e.-css 1 i^-ji^vm sit.umi ^y-)^ fs 
s 1 1 Buie^ 2 s 2 1 <7)[gtci^^^if^is 1 ^ 

A- 'vriG 1 fcj;t/||2df> •y7-lG 2 , MieSI 1 ^ 

1 fcHiifdig2^> ■vrmG2tcrmi,z!^tix 
tc}ARm=i-bt'^tj:itmwiti-h. ±ie (2 1) 

(23) /Nn^i-'y/i:. f\^=J>'/Hzmmhtt 

-f X:7{cML-C^MMffifiMR1t^^v F5:$l§-rS;^c 

i6(73. xy^r^iitj. ^^'yiyy^^mzmm'^tLfz 

S^gtSr-ttf. ±E ( 2 2 ) tieac^M Rita's -y 

F^-^ois^T^ ^mmmm, 

( 24 ) M£lS1giSS#PT2A^»SSSS«PT2 afc 
J;l/PT2b^-t;^, B?ie!a«S5^PT2afcJ:tXP 
T 2 b co^nm*\ OJiT'J) I. t S: ^SS t -f 
•I.. ±ie ( 2 2 ) (:ieit£7)MR«^'^7 F. 

(25) USaS^PT 1 bfc it^PT 2C0-5-ii-Pfl** 
l^lffllJSi:IS2(MStSr*-ri., KffiaSSSRPT 1 a, 

PTi bfcj:t>'PT2t, iirieiaffiffl5*PTia^-ir 

tf II 2 i^- yU F 1 S 2 ^-i-O M Rg?BX 0 -y F t ^ 
p;^. lulBllfiiJiBSmPTl b*\ M2?S2>'-;kFlS 

JgUm P T 1 b i3 J; P T 2 mmcom ffllS*\ 

isisiiffirtcfia^-y:$ii, mimmi^mmpT i b 
*5 ct IX p T 2 <^-e^i-f ixom 2 , m 2 SiiErttc 

f4a-&*$tll.itS:!^t L. friemit5j:tAm2cO 
SKffl*^ ABST', MR^-^'s y FOF5y 7«@SrB 

■rSMR1S-&'^-/F, 

(26) fridiii 2 Fii s 2 *«. iirieiSMPS p 

Tl a(CjP;tT. tfTEfigffiffi^fgPT 1 b $-ir^, flie 

±fe ( 2 5 ) t:^$K<^MR«^^-y F. 

(27) frieA B ST-c^^Y ■yTGCO*$*'''g t'*) 0 , 
IM> •y7°G<7):l$ g*\ 0. lum^'^O. 7umt 

x'c^mmzh 0 , HiJia A B s T:'<^i9ieia«sig p t 

lb£7)*$*«. 0. 5g*"^3. 0giX-C0Kffll*It* 

izbimtti. iJE ( 2 6 ) i,zmn<ouRm^^ 
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( 2 8 ) XT ■ '^T y/ffi ( A B S ) to Xo- F • 

u^)\^tcomzmx/^^mM(^imi^m^:tL. mi 

ABS*>4>/'^7:7 • ^^yrtX-^l/. ■ 

S2t t:m^-thtz^'yt£< b {j 1 OiOSttlS-Jta-f 
hXT-yTt, miaABStMeOXD-F • l-^H-b 
(Omzm/. 5^1fcJ:lX^2c^SEIB!JMSrWtSBS$ 
/l^olllS«g3^PT 2 1 ittcmSitl.IIISfr P 2 $r , 
wiii^^y^^ ■ -yy^-^ihXmUABSt^i^mil^-^y 
10 • ^Ji'^ -y rtX\ HirlflSfiiA-P 1 «0±tJ^^-ri./v:i6 

ho\-y(nwm^mt-rh:^T-yrb. iwEKSfrp 
fries iiiXifm2cr>mMmznLxftii'fim.-^ 

^^iXtW. 1 fcJ:t>'m2«fii:iffll2^Wt-|.iKffiffiS^ 
PTlbt, iaffi«S3RPTl afctc, itffiitPl^JB 

Rg-ri. ^cj^ . BfriasffiiS^* p t 2 <r>^mmixmw& 

^%vT2t:^x^ bLxmLx. M'^^ixrzmsm. 

ssas#PT2c7)BJSicWL-cft)g^-c\ fiiasffin-p 

20 1 cr>^W&cnm^m^'fti,Z')'-t£ <i:tlow^^y-h' 
-i.5r|4iIttl>Xr yri;^-i-tr, XT • '<>r U >':J''ffl 

. (ABS) izi.->x^'ftmzmttihTmni.xfmMi 
w-ri.MR«^^-y F5ri?at-ri.:^ffi, 

(29) fjieig^vp 1 <r>^m^(7:>mmu'rt\.z'yt£<, 

ti^lrxDMry- h'-i.2:|intt-&X-r y7*c7)frtI, 

XT-vrt. BS$nfcfii£affi«^*PT2*>\ Mie 
sffiM-p 1 c7)*ai^c7)jaffijsa5^ti'>^< 1 1 1 oco^ 

30 < C t *<T' ^ 1. J; 0 , $ ti./:: MieeffiiSW^ P T 

2t^cr>mm±.<nuM^m^-thrm^mw.y^vv 

i^'XF • vx^'rttcStt^xf -yrt^r-^t;, iJB ( 2 

8 ) Kietto^ra. 

(30) friei 0 1 ocontti^ita-ri-xf-yrcoBfr 
(I, friasffi^p 1 nm^<r>wmu'ff^iif^-th 

fzmf^^-^£< b 1 1 ■ocr)m^(7)±.l,Z^'^ •yTlGSr 
lta-ri.Xr-yrS:#;^. fliriefi'^^f<i:tlo<^'f;i-y 
• t'-A$:|Si(tl.XT-yT«<, fFf£K®tP lcO*l^ 

y r*< . ma^x -y rii g tcesiss* p t i b 

1 P T 2 1 fc «J: ixm 2 cOSEilM fc -e n-ffifiK 
-^-t^iiS m 1 J: 2 (?)SiH!!IMS:iSftl. .1 i: S:^ 

Sittl.±ie (28) mElgc7):^ffio 

(31) ffiet 3 1 ocoEeii^tfta-taxTy^-iOHy 
Miajsffin-pic^*H^«^iassa5:«-^/7>N'-t& 

50 Xr-yTAK ABST'O. lum^'^O- 7 MmtX'<7) 
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mti. HuieABst'coiiifiefKSJSsyjPTi bioft$ 
8) izimcom. 

(32) fifW'^=5r<fct.l-:>iO>f;fy ■ t'-ASrl*Ilt.& 
(t§^tA>f.=S:I.Ci:5r^$6Si:-r§, ±i£(28) 

(33) Bufe^-^:<i:t loco-^^y ■ t-AJri^Kt?. 
;^r yrSr-g-A, mi^^y- 0' <e<6 

0° <r)mmfHir>A&0X'hr) . m2-<:^y ■ f-A*?. 
t-fi.. ±12 (2 8) izim(r>ifm. 

(34) MfimW^rv ■ h'-A*\ 2 0- <0<4O 

' co$e.mmnmex'hi:it^nwit-ti>, mo 
3 ) iztmcnum. 

(35) Mieig 1 ^ Jfy • h'-A*\ ||«6<)C3 0- W 
5- co^)S^T-J>l.::i:S:!^at-ri.. ±ia (34 ) t 

(36) |fneiJ'-55r< 1 1, 1 0(^'f ^fy • b'-AiSrr6i{tS 
Xr-jrtiK llfli5glPT2co/i$$r«^--§-t, 151665 
@ii8s« p T 2 ^tt«-r S X X •/ . mtl'^tc <th 

^ t ^mt-ri. . iJE ( 2 8 ) tcieao^ra. 

(37) mie^)'-^: < 1 1 1 o<?)^ y • t'-AJriaiftl. 
P2JiO±t'IIMWtOXD-h ■ \yK)Vtf<>'/9 • ^ 

(36) (iie«i^:^ft, 

(38) mrid^>^< t i> 1 7f y • h--jU$r|6l{tl. 
ttl.Ci:A'^>:^'9, ffi£ftS^*^ 0* <6'<60' O 

KiirtTj)!. c t imWitth , Jiie ( 3 7 ) cieajcD 

(39) mtl'yts:< b L 1 oco^ :t>' • f -A$:|in{tl. 

;^r yr$:^;^, I^W^i-y • t'-A*i. 2 0' <0< 
4 0' <0Kllrt<^ftS^T-S>'9, SS2'f*y • h'-A 

6 5* <e<85' (7)msi^<Dns.ex'$>tzti: 
^mtt^ , ±ia ( 3 7 ) izimcrium. 

(40) miam M ^ty ■ f-i>.;!)\ mnmzso' co 
ftg^T-*'). iiriaiS2'f • t'-A*<. ii®fl<)t7 

5- c7)^^JS^t'|)SC:i:*«fffii:tl.. ±ie(39)lc 



(4 1) midt3 locoKttlS:ttm-r-l.x-r yrcOHtf 
tc, MlfilKg^tP 1^0*S5g^OK®iSa5^^5r/?^^-■tS 

■fii^S^i/ti'bt^tSr^Sitt. HiieABS-C'<7)S8 
fiB«S«PTlbiO:R$*«. llirWtC2. OgX'h^Z 

t i'^mt ti>±ti (40) iztrntnum. 

(4 2) mt?.^liilX/^2(r>-( ■ h'-AtK ^ 
10 tC[6)(tf>iXl.Cfc5rt#1»fct-i.. ±iS (4 1 ) (cf^^O 

(43) miEIS liiXt/m2cr)^^y ■ h'-AA>\ liiX 
Ifi]«t^)^X'S.Cii:5:4#iSfct-S> ±16 (4 1 ) iZsSMcr)^ 

(44) BulB:J'-=S:<i:tl-560-^3ry • t'-A?:i6]lt«. 
xf- /r*<, -^Tl-y- t'-A- iUv/'^A-w^rt 
ic. -e<7)±(::^l$rlt«Sti/-cl?iaK«E)T-P 15:a<x 
r V r t . MeJiSffiM- P 1 *J iyf-eoinwta^^i/vrif 
miiz^ty ■ h'-A5:iintttv^i)isi(w. lirieiKffin-p i 

20 iiiitf^cr>±.i,zimwzmmi-%mm.x'mm-h 
XT-^rtii^tsztm'&itti. ije(4 3) tcte 

(4 5) Huie^A'-i'rJiG$:«i«-r^:^T-yr*\ Me 

^YvrjlGCCO. lA(mA»(^0. 7/xm^t'OffiHl*l 

ffi«S*PT25r«ia-t'l.x-f-y7'5r-t;^, fri£:i'->=5:< 

ifim. 7;um£7)g!l§{C^0. fife'<TX^';l^'$!>0. 

30 7/imc7);S$^Wtl><i:otc. flidJKffiM-P 1 

mih^T'/n-t^. w!li<y^j:<tLl-yco^yty- 

4 ) (iieigco:^^, 

(4 6) MRgSIX0'^-yKfc»j2>;^'^.-yKi:$:^tJMR 
m^^ y\'i:^mt1fm^Z}5\.^X, ^MRWR*)^-/ 
HA^ |glt5J:t;fm2«Oi^-yWKlSlt5J:lXS2, M 
^ 1 J;t>'m2 c7)i^-;i. Kl S 1 J:t>'S 2 (omz^t 
tLfzf^l}iXX/fH2cr)^^ yrmGlioXX/G2. ts:h 

40 mz.w^\iii.■i^w.^<r)^^"frmG\iii.■{fQ2<n 

r ■ '^T'J ( a e s ) t^h)^-/"? ■ "/Ttx- 
mif. ■ ^\ yri^ti&imp 1 twm^p 

2i:J-^A. ^®^P1*<, f^2i^-)VYmS2im 

miefilSfrP 1*^. mieABShOxo-h ■ u- 
'</Ut<7)^{3jit>'-&fi5effl^*PT 1 afcil/PTl b 

^WL, fiiS]iffi;tP2A^ BuifiABstfriaoxa- 
h • \^ovk.ffM^zim/tm!m^nPT2i^L, mr 

leffifiSffiSS P T 1 b HUiem 2 F 1 S 2 , H? 
50 timmP 1 fcJ:IA'fIiSfii«^^PT 1 allWLT'^ 
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rX^il'X'-h''), Hul£ll2v-/PF1S2*\ MeSBS ;i:S:mi:-t^, ±IS (46) izmtcnUm, 

Jig^SPT 1 aiiit/^'PTl b5:^^, ^'-v xrlG ( 4 8 ) huE^^=&:< i 1 otO-^ • t'-AS-|6Htl) 

mmm^i. mmi&^mmPT2. Me^-vyr h'-A*\ 65- <(9<85' <^)^iirtfioA«^-c-j)i. 

S5iiiiifflrtT'ji^u-cfcOs iiiifeiafii«s^PT2. {4 9)mi?:^iiixr/^2cr>^^y ■ t'~2.imi 

mi^^ yrMGiiXr/mimm^^f^PTlhcr,^2 :^ryrt\ MElSfiSiBS^PT 2(7)Jf §$-ji$i!,-$-tf, 
SitifflM*i. I^2S1:BSF«3T-^^L-Cfc0. liiie^lfc 10 B!iiMJg®*PT2$-ffM-ri>?^ci6lclSttl2rlt«-r 

J:tXIS2<?)SiIB*\ fflBA BSiznixmmX'f) 0 . hx=r-,rtK mi!>ts:< t h 1 oW'f • t-ASr 

st'£vMcffiL-cfco. ( 1 ) BiiieMRg!roo'^7 F PT2m^<r>m-x'h^m.isam-^i^tim^^^ 

cr>mim2->->\^\<mS2t. ( 2) BiifiABSi: ox m^PT 2 kimti:^T-yr^ist!Zti^lit. 

Xn-N • UKf\^bJ<y^' ■ ^\ ■';rt<r>f^(r))^-; '^U (r)MZ. B^^^lJ'ofl^iem^SgS^PT 2 h -eo^-lfflffi 

$rl-t^B5iei£fiB>VP 1 1 5rJB«-rS;';:a^(c, 1512 ±<7)EiS5rSaj^-tt^.«5rB!iEA B S fclulfiOXD- h 

^••/rtx\ miwm^vmthXT- yrt. frieA iLX-mMmzmnoxu-v ■ \y^ivt>^y^ ■ ^^-x 
BS;t)^i^fifeoxn-h • vKivtx. friemimtt^ 20 r i: borate vxi^STttflt-r^xr-yrsr-^tyiJe (4 

o±tc ^-r 7 rfl G S: Jta-r 1. xr -y r t . ffifiem 1 S ) ClEtaso:^^. 

J:t;f« 2 c7)SiIfflM**-rSBS$ii7t1J«EK«gSI8S* (50) friE'^f + -v rSG ^ift«-r S Xx -y T**, frlB 

PT2^*t'&Buf£]iffin-P2$-m-rs7t:!»^, Mem ^>-yrGCH>iieABs-c'co;^?g^t/if>-rii/?$?r 

UStt«cO±T'mrfe^>vTlG<7)±tm2iStt/i^«l t7^>:^>-rct5:?tiai: fliBABSt-OliridiaffiffiS 

«-tl.Xx7rt. flie»ffi5S*PT2c7)#i!l®±X- ^PTlbcO:!^*^ 0. 5g/)»<93. OgiftOlSH 

M2I^Ultt®t=-ai^5rKttl)/^*Wvx:7i: fCfrlS rtfc:AI.;i:Sr^fc-f -Ss iJB (4 9) tcia»«:& 

MJS!^^ P T 2 ffiffl LT . frieSffiM- P 1 <7)*HS S , 

<r>wm^'jt<r>h h E^crtoifriem i fiattJfc, fiie a ( 5 1 ) -mm i^av- \i~h,t>K <onme 

BStC||«W(:Tfft'ffieS8fliffi^a?PT 2(7)^1 feet MEIK2>f;t-y • h-A*J. mS' 

l^m20|BiJM(i*t LTftS<9£0*[6]t, '>^:< i: lo 30 X^ytZbmmttl. ±ia ( 5 0 ) t^ie«£c7)*-S. 

cr)>f7ry • t-M,imixf--yy't$:-^^. wlimX {5 2) m'si^^ -yr MGHm-t I Xr--yr^)K 0. 

tCj:-3-C. SiI<7)'<TX^';l'^*-ri)f[iEl^lKt4S*» lumij-hO. 7 /umtXcoM^^com^ s^^th^ 

mtL. msimm.^T:^^>vi)K mmwrnmpn ^•yT-JiGjrttsfi.x-r-yrs-^;^^. mimmmm 

bX'ho. mimm^^mPTihi,zmi}iJ:r/m2cr) PT2jttfi-fi.xf -/r*?, ^lumcomm^i^t 

Sl:ilJIISrt/i^>L, |triSABSi:1iJie0XD-h • U &frieJKffi4SS*PT2Srit«-rSX-f-yr$r-t^, fr 

<;i.i:c7)fac7), iiifia'^TX:?yi.ji^<iattiAi, fries iimii5XJ/m2ff)^:ty • h'-A^nsiftsx-f-yr 

®i8S«PT 1 a S-^;iiL. BiIiEJSffi3Sg*PT 1 bfcJ: m . 7 Mm<r>m^X'hhM^i:^i-&^Ximi 

ix. ifrieKffiSPT 1 bt>j:i>'PT2«7)ii2ffl!igAi, SI 5:*r-ri.'<.TX^yu$riSkti.x-r-yr$r-^;^. fltiiemi 

2Si:ffirtT:-{aB^$ii. friEmifc<J:y^ll2coSa: 40 fcJ;tJfm2«0-f:f>-- t'-jU$rf6i»tl.Xx-y7'AMfiE 

ffi*f, mfieABSCWLTSttT'J)'?, MRlS^'^yK mm^ZW^PT 2<?:)mi?-^i^2 umm^^^l^t^ 

(Tyhy y^m^im^-t^fzibmiiABsxm^zmm i^mtti. Jbie ( 5 d tcieaicD^a. 

^ixizkmrnttimmm, (53) miimihXi/m2(D^ ■ t'-i.t:\^i^h 

XT-yTtK m^crt^mmm^z^ty ■ t-A^iSl ■e(7)±('^12ritW$tl!^ollliattJi^g<Xr-y 

^ihmMl^^ yrSGt^^fy • t-A5-r6)(tl.X rt . pfieilUcBttlfci:i/-e<7)±lcttm$ix/::|gSlc 

mihXT-yrtK mtimSi^w^PT 1 bfeit^PT t/-e<?)±c«iss<x/i^®S:-^iiHciaT'[iHE-fi)XT 

2^^1fcJ:l/®2iOSBM{=fii-?/i{ia^^i-^ix •yrfc?r^tfCt**#Stfc-f'S. ±1 E ( 5 2 ) \,zW&<^ 
m\iilTj^2(r)m^mU^\-yrmG[zhtz(yt 50 
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(54) Hflias^ 1 hi.t/m2<7)-^ ■ t'-A^\ m 
mffyiiizt^mbth. ijfi (5 3) tziimu 

[0048] 

imcrm^] ^^m(nmmizj:n, ( i ) -t^ n^-f 

( 3 ) ^cr,^cr)m.m.tn.mi^cr,i^-il- F t Lt SSI' , ^ 

L 1 1 il< 1^ 2 i'-ZP HI S 2 ^ * -r ^ M R^^^ •/ K 
t . ( 4 ) II 2 v-;!^ vm S 2 <^'^ 

fcgi§. ^<oTcos 2iA>'Sji;^i^7 v<7)&m^p 1 
^1 p T 1 b (Dimmmmmwrn p t 2 comg t 

. [112 ] ISmr ;^^±<^) h 7 -y ^OitfiS^yj^il 

[04 ] 03«O»a;^'\-x HO±ffl«B50T-J)l). 
[05 ] *l&03W}i)iMR^^'v.y h'co l||Stl5i](7)iia 
0t-J)5. 

[06] 05OTffiVI - V Ucja-oTtABStrjlfJ) 
I., 

[07 ] ^m<r>mmRm^'^-y v<ni> 0 loi^nji 

[08] WV I I I -V I I UCieoJt, 07lCn^$ 
iltl^ y Hc7) A B S C7)07:-J> & . 
[09 ] :^mizVi.^Xf^t,tltzMRm^^-/ 

[010] *f6B^(C{Jf'>Tf^f>ilfcMR^-&'\-y HcO-f 

[011] ^mi::m T# <^>ti.^>: m RS-^^ 7 H o-t 

[012] ^l&BHtCl^-ptf^^jil^tMRIS^^ y 
[013] t¥*ftWc^i^W^ K<0 A B S iTptmTh 
[014] isf*ISWi£7)?|iigM R^^'S 7 HcOA B S 5:^ 
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[ 0 1 5 ] 0 1 4 ^zn-^^i^fzmkimi(nmm rjs^^v 

•y HOiiSillt'*-?). 

[016] W<o-f Jfy • h'-A • ^-r VA'O|RBS0-C'*) 

So 

[017] ]HSSJiBSf^PT2(7)ifflM(cjl*fC^l.ft,g 

[018] ^rx-^ivmm^mPTi h^mm-htdfy 

10 tcP 1 /S 2a*<tJ]0XA^ix;^v:, -< v ■ S 'J • x 
•f>yr<^^'3-C'*'&::fc2rlij50T. 01 1 bn-<mx' 

[019] 017fc<J:t;018cO;<f yM!if^4><o;S<OH 

^v^t. mist^-comx'hi. 

[02 0] 01 7^(r>-^L01 9(7)jaa(c^§*tl.J:^ 
;5r-y hmcr>-^^y ■ h'-At|^fflW>f jTV • b'- 

20 P^l^T, 01 7i:ll«<7)0t'$)^. 

[02 1 ] '<.r;^:J'/HEaSfe«SPT 1 hiB^t^rzih 
OW^*^TLTV>I.^^KJ*r^'C. 02Otll-<?)0t:- 

[02 2 ] /i yhtm:cr)mij<^rMzX Oa^v^ftjgciO 

n b^mcr>mx'hh . 

[02 3] '<T;^:?;naffiiiglPTi b^jg«-tl./>:a6 

2 2tmm<7ymxhi, 
30 [02 4] aa:c^iiiMf:*-ri.]iM«s«PT2^}g 

ISI- 1. fci^OX T -y rc7)±iB«lBS0t'J) I . 
[02 5] 7;rNP>';^N • yi^-i.-f3mom'tifz^ 

mem 2 4 A B s mii^f>^rzmx'h h . 
[026] iliiSJgs«PT2^iiffi$n/::**tcL-r 

•7;^ ^' ^ix/illffi^t P 2 <7)±ffi0T'J) I. . 
[027] loi;tli^^c7)^3r>- h--A?:J>SftJg 

T2co±c7)Uv7,hE^^v:{irffin$:^-r, 02 6t*$ 

^t/c«jS5r A B S»/bl.7t0-C*S . 
40 [028] IIiiffiJi8SmPT2iO«lMtC*fLtJ)SftS 

[02 91 02 4fc|3|«<^0t'J>-&. 

[03 0] m23 tw^cmxhh. 

[03 1] 02 6t|5|^cO0X'i)5. 

[03 2] miDinwmx'hh, 

[03 3] 02 8i:|5l«c7)0T-J)S. 
[03 4] =»r^yrlGA^<;>$<i(CIiix/>:iK®ffliOS'9 
50 t W^hm^ V'khtz-t>\.zMm^rX^tVWmM P 
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Surface Potendoi imaging For 
Magnetoresistive Head Development^ 

John Moreland and S. E. Russek 
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P. F. Hopkins 
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Abstract. - We demonstrate the first applications of scanning 
surface potential microscopy to magnetoresistive (MR) thin- 
film devices. Images are presented on active devices showing 
2D maps of the surface potential <^ energized MR read-head 
stripes taken from the production line at the puck level. We 
have found that surface potential line scans (voltage vs. 
distance) along MR spin valve stripes show slight deviations 
from linearity, possibly due to nonuniform film magnetizatioa 
along the length of the stripe. 

L Introduction 

In this paper we present surface potential images of thin-film 
magnetoresistive (MR) devices measured by atomic force 
microscopy (AFM). In this method, surface potential is determined 
by measuring the motion of a conductive AFM cantilever due to the 
capacitive forces between the tip and the sample. This technique is 
useful for measuring surface potential shifts generated by current 
flowing through a device. It is also sensitive to spadal variations of 
work functions, coi^tact potentials, and trapped charges. We give a 
brief argument far choosing this method over others and 
demonstrate its usefulness for imaging variations of the MR 
coefficient as a function of position with 50 nm resolution. We are 
motivated by the fact that the local MR coefficient of a thin-film 
multilayer depends on the nanometer-scale details of domain 
pinning and magnetic biasing. These effects are not well undo^tood 
especially for patterned devices with micrometer and suhmicromcter 
dimensions. 

One ci the first variations to scanning tunneling microsoopy 
(SIM) was scanning tunneling potentiometiy (STP) [1,2]. STP has 
been demonstrated to have a voltage sensitivity at the 100 nV level 
using a tunneling cuntnt nulling scheme to detemiine local surface 
potential. STP works well on conductive samples ^ere a practical 
tunneling contact can be maintained during scanning. The atomic force 
miotiGcope (AFM) has also been adapted for scanning potentiometiy 
[3]. The advantage of AFM is that part of the sample being scanned 
can be insulating. Tins advantage is crudal for potentiometiy of 
submicrometer devices where it would be dififxcult to position a STM 
tip on the sample witiKxit crashing the tip on adjacent insulating 
regions. 

What mode of operation is the best fcr AFM potentiometry? 
Requirements to be considered for industrial applications include 
nanometer spatial resolution, prospects for submillivolt resolution, 
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practical scan times, calibration, simplicity of operation, ambient 
operation in air, and operator expeitise. AFM potentiometry can be 
divided into two general categories • contact or noncontact By 
definition, contact mode means that the tip and sample surfaces are in 
electrical contact, ^toeas in noacoatact mode it is die long range 
electric forces between the tip and the sample surface that are used to 
deduce local voltage shifts. Contact-mode potentiometiy has die 
advantage of high spatial and voltage resdution if measurable electrical 
contact can be miaintained while scanning. This can be difficult (as 
discussed below) due to surface contamination between the tip and the 
sample. Electrical contact is not a problem in noncontact mode. 
Honwever, since electric forces between the tip and the sample are long 
range, spatial resolution is limited. 

An AFM cantilever is designed to limit die contact force to less 
dian 10 nN so that it is nondestructive. This is a source of difficulty 
when performing contact-mode AFM potentiometry since bodi the 
cantilever tip and sample may have a surface contamination layer. 
During STP, \bc rigid SIM tip pushes any fluid layers aw^ and 
breaks tiirough any thia oxide in ordo- to establish tunneling contact to 
the sample. Movement an AFM cantilever tip, aa the otho' hand, 
can be donunated by water surtiaoe tension between \bt tip and the 
sample in addition to the presence of surface oxides[4]. Meepagala, a 
aL showed thaX a water layer prevents electrical contact between tiie 
presumably dean surfaoes of a Au-coated tip and a An san^le in air [S ] . 
Even if fluid and oodde effects could be minimized, the area of the 
contact is smaU for low cantilever forces. In the Sharvin limit, where 
the mean free path, U is much larger than the radius of the contact, a, 
die resistance is given by Rcoitict = (4/3) 7cpi!/a^6]. For typical metals, 

5*10r'^ n«cm^ , so tiiat for an atonic level contact widi a = 0.3 nm, 
Rcooiaei is about 20 ki^ which is inargirial for contact potentiometiy. In 
reality, low-force AI^ contacts in air are nonideal and have mudi 
higher resistances above 1 GO making direct-contact voltage 
measurements impractical. Unfortunately, we have found that the tip- 
san^le fcrocs have to be very high (greater than 1 fiN) to make low- 
resistance electrical contact This force would be damaging to both die 
tip and sample, and cause wear in a scanning mode. In addition, large 
fon»8 cause the tip to slide along the surface so diat the predse location 
of the electrical contact on the sample is unknown relative to the piezo- 
positioning system. 

n. EXPERIMENTAL 

The details of Uie modifications to an AFM required for 
noncontact surface potential imaging are discussed by Ydcayama 
and Ihoue [7]. The surface potential on the sample is measured by 
applying a voltage V = Vdc + \%c sin(cot) between the AFM dp and 
the sample. The capacitive force between tiie tip and the sample is 
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Making the approximation that the tip can be modeled as a thin 
capacitor plate of radius r at a distance z above the sample, with a 
capacitance of C = enr^/z, the capacidve force component at oo is 



F. = enVdcVJ 




Equation (2) shows that Fq can be minunized by adjusting the dc 
voltage applied to the tip so that Vdc-» 0. This is done with a 
feedback loop at each point along the surface during imaging. As 
is the case for magnetic force microscopy, the spatial resolution of 
the surface potential is limited to about 50 nm by the radius of 
curvature of the tip and the scan height which are both about 20nm. 

A minimum Fo of 1 pN is typical of our AFM which has a 
narrow-bandwidth detection scheme based aa phase-locked loop 
detection of the cantilever motion near resonance. In this case, 
with die estimate that z « r and using Vac = S V, we estimate a 
local surface potential sensitivity of 1 mV. Experimentally, the 
noise level is in the range from 1 to 10 mV depending on the tip. 

The AFM tip must be coated with a thin conductive layer that 
is tough and does not easily corrode in air. We coated 
commercially available Si micromachined cantilevers (resonant 
frequencies of 70 to 89 kHz and spring constants of 1 to 5 N/m) 
with 20 nm of Cr evap<»*ated from a Cr<oated W rod at a 
deposition rate of 0.3 nm/s in a background vacuum of 1.3 x lO"* 
Pa(10*^Torr). 

Measurements were made by interieaving line scans with the 
AFM in different modes. Furst, the surface topography was 
measured followed by a retrace in surface potential mode along the 
same line, but with the tip lifted at z = 100 nm above the sample. 
In all cases Vac:= 5 V. 

in. RESULTS 

Noncontact AFM scanning potentiometer are sensitive to many 
sources of surface potential. This is iUustrated in Eg. 1, which shows 
the surface topography image (Fig. la), the surface potential image (Fig. 
lb), and the surface potential line scan (Fig. Ic) of a MR read-head 
senscr biased at I = 10 mA. The device was one of many on the 
surface of a puck taken fixxn the production line befiore didng and 
polishing. Ibere is a 0.2 V potential increase from left to right along 
die MR stripe. Other contributions to die potential, however, which 
correlate with surface topography; these include potential shifts near 
miax3meter*si2ed particles at the edges of the strip as well as the 
shallow trench crossing the stripe. These "excess*' surface potentials 
may come from different charged surface layers on the MR stripe, the 
cuirent leads, or die trench, which are left over from fabrication. 
Alternatively, Uiey may come from the contact potential between the 
current leads and the MR stripe. 

As a first step toward separating the different sources of surface 
potential in scanning potentiometry unages, we have perfcnned 
experiments on sj^n valve stripes [8]. Ihe spin valve sample is 
designed far digital applications and shoukl ideally have only two 
resistance states. 

Image subtractico is helpful when imaging small magnetoresistive 
shifts of MR devices. The voltage drop along a MR Bttipe is expected 
to be linear along along the stripe as a function of distance. As an 



4069 




Fig. 1. Images of an MR device developed for a read head showing: 
(a) surfEioe topography, (b) surface potential; and (c) a line scan of 
surface potential along die axis of die device as shown in Fig. lb. 
Attcm show chai^ged particles. 

extonal magnetic field is spphod to die device we expect Uie surface 
potential line scan (vdtage vs. distance) to remain unifbnnly linear but 
widi different slope. Howevo*, slight deviations from linearity could in 
principle occur due to die fionnatiGa of extended regions of the device 
with a different sheet resistance relative to nei^bcring regions. Local 
resistance variations may be caused by domain pinning cr magnetic 
field self biasing fixxn the current flowing in die device. Depending on 
die MR coefficient for die magnetic layers, these small deviations fixxn 
linearity can be less dian 19b shifts in die local slope of die surface 
potential line scan and dius difficult to measure. Alternatively, die 
difference between surface potential line scans taken at di^Brmt 
applied fiekis can be measured point-fay-paint widi die stripe at a fixed 
currrat bias. This makes it easier to visualize small changes in die 
sheet resistance of the stripe. The subtraction pxxess additionally 
removes common mode artifacts, particularly static surface potentials 
stemming from surface charging or contact potentials, which 
presumably do not change with changes in die applied field. 
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Fig. 2. SurfiBoe potential line scans of a GMR spin-valve stripe 
shewing: (a) voltage vs. distance; and (b) subtracted voltage curvu 
(relative to Voff) venus distance for difitiereat stripe resistance stales at 
difSneot applied fields. Ibe orientation cf the AFM tq> relative to the 
stripe is shown at top. 

Rgure 2 shows the smfacc potential measurements of a sputter- 
deposited spin*valve stripe biased at 30 mA. The line scan was limited 
to half of the stripe due to the scan limit on the piezo-scanner. Each line 
scan is an average of 16 sqiarate line scans under the same applied 
magnetic Held conditions. Tbe field was adjusted by nK>ving a magnet 
close to the stripe at various distances and flipping the magnet over to 
reverse field direction. The overall stripe resistance was monitored 
during this process. Data taken at stripe resistances of R = 310, 300, 
and 293 CI, corresponding to surface potential line scans labeled as Voq, 
Vint* and Voff, are shown in Fig. 2a. Tbe magnitude and dkection of the 
field WCTe not well defined during this process. Howevo-, the MR 
hysteresis loop was measured subsequently in a calibrated 
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Fig. 3. MR hysteresis loop for the digital spin valve stripe. The device 
exhibited several intermediate resistance states indicating that 
complicated domain structures along the length of the device are 
possible depending on its field history. 



electroDoagiset (see Fig. 3). It is difficult see any shifts in the surface 
potential line scans of Fig. 2a; rather we must refer to the subtracted 
curves in Fig. 2b. The V^off -Voff curve is the difference between two 
curves taken at roughly the same pdnt on the MR hysteresis curve. 
Ibis piovides a check on the noise the averaging and subtraction 
processes. Carefiil observation of the line scans in Fig. 2a shows tiny 
features due to static oootributioas in the surfiBce potential which do not 
show up in the subtracted curves. Also» we see clearly that the VorVa, 
curve is not linear. We would expect a linear curve for the stripe in 
different but unifonn sheet resistance states. 

V. Discussion 

Given the uncertainties regarding the direction and magnitude of 
the applied field for the existing configuration of our AFM scanning 
system, it is dif&cult to make quantitative ocrrcspcndenoc between the 
hysteresis curves in Fig. 3 and the surface potential results shown in 
Fig.2. Rather we point out die utUity of the technique to measure small 
changes in the kscal sheet resistance of thin-film stripes by measuring 
die kx:al slope the voltage difference line scans as illustrated in Fig. 
2b. Tbe hysteresis curve is evidence for domain formation and 
intmnediate MR states in this sample. In addition, the surface potential 
data support our picture of extended regions of nonuniform 
magnetcxtsistance spanning sections of the stripe. 

Voltage noise torn the cantilever oaatnal electronics and the 
thomal noise the cantilever itself limit the sensitivity of the potential 
measurement with the instrument described above. For statistically 
significant surface potential measurements at submicrometer 
dimensions, the voltage signal-to-ndse ratio (SNR) needs to be 
improved by about a factor of 10. The force ndse erf the current 

instrument is about 1 pN/ VHz . Improvements in SNR can be obtained 
by operating in a vacuum to eliminate viscous damping erf cantilever 
natations. Tbe mechanical Q erf the cantilever should increase by 

more than a factor of 100 in vacuum [9], and since SNR oe .^Q , this 
should be sufficient fcr the required voltage sensitivity improvement of 
our cuirent instrument configuration. Dmproved voltage sensitivity 
combined with the 50 nm spatial resolution of die instrument will open 
up many opportunities for study of small, patterned thin-film ccmductcrs 
and devices. Anodier extension erf the technique includes high 
frequency operation using the cantilever as an electromechanical mixer 
based on the nonlinear cepbcitive force. This nKxIe has been 
demonstrated by several authors on semiconductor devices [10,11] but 
has yet to be applied to magnetic thin-fihn devices. 
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NOTICE OF OFFICE PLAN TO CEASE SUPPLYING COPIES OF CITED U.S. PATENT 
REFERENCES WTTH OFFICE ACTIONS, AND PILOT TO EVALUATE THE 
ALTERNATIVE OF PROVIDING ELECTRONIC ACCESS TO SUCH U.S. PATENT 

REFERENCES 



Summary 

The United States Patent and Trademark Office (Office or USPTO) plans in the near future to: 

(1) cease mailing copies of U.S. patents and U.S. patent application publications (US patent 
references) with Office actions except for citations made during the international stage of an 
international application under the Patent Cooperation Treaty and those made dunng 
reexamination proceedings; and (2) provide electronic access to. with convenient downloading 
capability of. the US patent references cited in an Office action via the Office s pnvate Patent 
Application Information Retrieval (PAIR) system which has a new feature caU^ E-Patent 
Reference." Before ceasing to provide copies of U .S. patent references with Office actions the 
Office shall test the feasibility of the E-Patent Reference feature by conducung a two-month pilot 
project starting with Office actions mailed after December 1 , 2003. The Offiw shall evaluate the 
pilot project and publish the results in a notice which will be posted on the Office s web site 
r www USPTO gov) and in the Patent Official Gazette (O.G.). hi order to use the new E-Patent 
Reference feature during the pilot period, or when the Office ceases to send copies of U.S. patent 
references with Office actions, the applicant must: (I) obtain a digital certificate from the Office; 

(2) obtain a customer number from the Office, and (3) properly associate applications with the 
customer number. The pilot project does not involve or affect the current Office practice of 
suoolying paper copies of foreign patent documents and non-patent literature with Office actions 
Pat^rcopiesof references will continue to be provided by the USPTO for searches and written 
opinions prepared by the USPTO for international applications during the international stage and 
for reexamination proceedings. 

Description of Pilot Project to Provide Electronic Access to Cited U.S. Patent 
References 

On December 1, 2003. the Office will make available a new feature. E-Patent Reference in the 
Office's private PAIR system, to allow more convenient downloading of U S patents and U.S^ 
patent application publications. The new feature will allow an authonzed user of pnvate P AIR 
to download some or all of the U.S. patents and U.S. patent application publications c.led by an 
examiner on form PTO-892 in Office actions, as well as U.S. patents and U.S. patent application 
publications submitted by applicants on fomi PTO/SB08 (1 449) as pan of an IDS The retneval 
of some or all of the documents mav be performed in one downloading step with the documents 
encoded as Adobe Portable Document format (.pdO files, which is an improvement over the 
current page-bv-page rcincval capability from other USPTO systems. 



steps to Use the New E-Patent Reference Feature During the Pilot Project and 
Thereafter 

Access to private PAIR is required to utilize E-Patent Reference. If you don'i already have 
access to private PAIR, the Office urges practitioners, and applicants not ;«P«»J"?^^y * 
practitioner, to take advantage of the transition period to obtain a no-cost ^SPTO Pubhc Key 
Uifrastructurc (PKI) digital certificate, obtain a USPTO customer number, associate all of the.r 
pending and new application filings with their customer number, mstall no-cost software 
(suppL by the OfiSce) required to access private PAIR and E-Patent Reference feature and 
make appropriate arrangements for tatemet access. The full instmctions f^J °bt=»m.ng a P^^^ 
digital certiLte are available at the Office s Electronic Business Center (EBC) web page at _ 
<htt p //www usnto.ffnv/.hr/rinwiilQads.html> . Note that a notarized signature will be required to 
obtain a digital certificate. 

To get a Customer Number, download and complete the Customer Number Request fomj^ PTO- 
SB125 at httn://www.usDto. rv/'"'^h/fnrms/sbOl25.pdf. The completed form can then be 
iiLmll b^lacsimilctotheElectronic Business C;^^^ at (703) 308-2840. or mailed to the 
address on the form. If you are a registered attorney or patent agent. *en yo"r^«g«^^^^^ 
number must be associated with your customer number. This is accomplished by adding your 
registration number to the Customer Number Request form. A descnption of associating a 
customer number with an application is described at the EBC web page at: 
httD-7/www.uspto.gov/ebc ^"rff«*r*«iQ" pairJitml. 

The E-Patent Reference feature will be accessed using a new button on the private PAIR scn»n. 
Ordinarily all of the cited U.S. patent and U.S. patcnt application publication references will be 
available over Lhe Internet using the Office's r.ew E-Pateni Reference feature^ The size of the 
references to be downloaded will be displayed by E-Patent Reference so the download time can 
be estimated. Applicants and registered practitioners can select to download all of the references 
or any combination of cited references. Selected references will be downloaded as complete 
documents as Adobe Portable Document Format ( pdO files. For a limited period of time, the 
USPTO will include a copy of this notice with Office actions to encourage applicants to use this 
new feature and. if needed, to take the steps outlined above in order to be able to utilize this new 
feature during the pilot and thereafter. 

Dunng the two-month pilot, the Office will evaluate the stability and capacity of the E-Patent 
Reference feature to reliably provide electronic access to cited U.S. patent and U b. patent 
application publication references. While copies of U S. patent snd 1>' S ^patent application 
publication references cited by examiners w.ll continue to be i. ed ^'^^ Office actions dun^^^^ 
the pilot project, applicants are encouraged to use the pnvate P. and the E-Patent Reference 
feature to electronically access and download cited U.S. patent and U.S. patent application 
publication references so the Office w,ll be able to objectively evaluate its performance 1 he 
public IS encouraged to submit comments to the Office on the usability and performance of the 
E- Patent Reference feature dunng the pilot Further, during the pilot period registered 
practitioners and aoplicants not represented bv j practitioner, are encouraged to experiment with 
the feature develop a proficiency in using ;hc icature, and establish new miemai processes lor 
usinu the new access to the cited I S patents ar.d \ ' .S. patent application publications to prepare 
•or the an.icipatcd ccssatDn of the cuireni Office practice at supniy.ng copies of such c-ited 



references. The Office plans to continue to provide access lo the E-Patent Reference feature 
during its evaluation of the pilot. 



Comnnents 

Comments conceniing the E-Patent Reference feature should be m writing and directed to the 
Electronic Business Center (EBC) at the USPTO by electronic mail at eReference(g),uspto.goy or 
by facsimile to (703) 308-2840. Conmicnts will be posted and made available for public 
inspection. To ensure that comments are considered in the evaluation of the pilot project, 
comments should be submitted in writing by January 1 5, 2004. 

Comments with respect to specific applications should be sent to the Technology Centers* 
customer service centers. Conmients concerning digital certificates, customer numbers, and 
associating customer numbers with applications should be sent to the Electronic Business Center 
(EBC) at the USFTO by facsimile at (703) 308-2840 or by e-mail at EBC@uspto.gov, 

Implementation after Pilot 

After the pilot, its evaluation, and publication of a subsequent notice as indicated above, the 
Office expects to implement its plan to cease mailing paper copies of U.S. patent references cited 
during examination of non provisional applications on or after Febniary 2, 2004; although copies 
of cited foreign patent documents, as well as non-patent literature, will still be mailed to the 
applicant until such time as substantially all applications have been scanned into IFW. 

For Further Information Contact 

Technical information on the operation of the IFW system can be found on the USPTO website 
at http://www.uspto.gov/web/patents/ifw/index.html. Comments concerning the E-Patenl 
Reference feature and questions concerning the operation of the PAIR system should be directed 
to the EBC at the USPTO at (866) 217-9197. The EBC may also be contacted by facsimile at 
(703) 308-2840 or by e-mail at EBC@uspto.gov. 





Nicholas P. Godici 
Commissioner for Patents 



USPTO TO PROVIDE ELECrPONiC ACCESS TO ^ ITED U 
PATENT REFERENCES WITH OFFICE ACTIONS AND CEASE 

SUPPLYING PAPER COPIES 

June 2004, die UnUed Su«« Patent '^Jl'^°^'"^uTZw,,lo^ capability of the 
in of its EPalent Reference program and hence w,l . (1) '"T'^^^^ via the E-Patent 

VS. p..«.» "^^^'•--rC;:JpSH^^^^^^ ReT;"v*a.1?A,R, systen,; and (2, 

Reference feature of the Office ^^f^^^ „ g. patent application pobBcalions with 
cease inalliB* P»l>«' copies of U.S. palenls V* J;5i„.s) except for citations made 
Omc. .ca«.s (in applications and l^'^^'SonS tlS: Patent Cooperation Treaty 
during dK tmen^tional stage °f » * ' ' ' 
(PCrr). In order to use tta E.P«.nt ftom the Ofllce; and (3) 

certificate and software from the 0'''«l*^> '?^„,"rL AiMmtively. copies of all U.S. 
property associate patent app'-uons v«m j^^^'^^^^ •S^,'J„if„''.,e from the 

5X USFTO for international applications during the mtemauonal stage. 



Schcdttic 



,„„^ 2004 TCs 1600, 1700. 2800 and 2900 

Mylm TCs 3600 and 3700 

A^V2004 TCs2100and2600 

AU II S oatents and U S patent application publications are available on the USPTO web site. 

publications has been established for »PP»»«^^' ^^-^^^^^^^ retrieval 
Reference and Private PAIR requu. P^"^^^^^^^^^^^ contact the Patent 

softv«« and a digital certificate, all applicants are s5>n8'y JJ^^ ^ , 2004. 

Electronic Business Center to acquire ^^'"^ "^'^ J° 703-305-3028 or 

contact the Patent EBC as soon as possible by phone at 866-217-9197 (toll tree), 
703-308-6845 or electronically via the Internet at ehc(a ) ,uspto.ROv . 

provide U.S. patents and patent application publications. 
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